Supplemental AOC Characterization Report
AOC 1 and 2
Pre-1990 Area

Formosa Plastics Corporation - Texas

August 30, 2013

CLEAR SOLUTIONS™




Formosa Plastics Corporation, Texas

Formosa Plastics’ 201 Fermosa Drive * P,O. Box 700
Point Comfort, TX-77978
Telephone; 361-987-7000

August 29, 2013

Via e-mail and Certified Mail:
7011 0110 0000 1783 1087

Ms, Nancy Fagan

Project Coordinator

6PD-0O

U. S. Environmental Protection Agency
1445 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

RE: Supplemental Areas of Concern Characterization Report
RCRA Docket No. VI-001(h)-90-H

3008(h) Administrative Order on Consent

EPA I D. No. TXT490011293
Solid Waste Registration No. 31945

Dear Ms. Fagan:

Please find attached the Supplemental Areas of Concern (AOC) Characterization Report. This
report summarizes the data from the supplemental AOC characterization field work conducted in
June 2013. This document is being submitted as required by Amendment No. 2 to the 3008(h)
Order, TASK XI: Corrective Measures Implementation Program.

If you have any questions about this report, please contact Matt Brogger at (361) 987- 7468 or by
e-mail at mattb@#tpc. fpcusa.com.

Sincerely

e

R. P. Smith
Vice President/General Manager
Formosa Plastics Corporation, Texas

Attachment

15090012000 150 100
Fii3r423 ERAS 35210




Ms. Nancy Fagan
Supplemental AOC Characterization Report
Page 2

cc:  Ms. Maureen Hatfield, (MC-127)
TCEQ
P.O. Box 13087
Austin, TX 78711-3087

Certified Mail; 7011 0110 0000 1783 1094




RECEIVED

13SEP-3 PH 3:1,7
RERA PtﬁﬂﬂSFR@@W

Supplemental AOC Characterization Report
AOC 1 and 2

Pre-1990 Area

Formosa Plastics Corporation - Texas

Prepared for:

Formosa Plastics Corporation - Texas

Point Comfort, Texas

Prepared by:

Tetra Tech

8911 North Capital of Texas Highway
Building 2, Suite 2310

Austin, TX 78759

(612) 338-1667

Fax (512} 338-1331

Tetra Tech Project No. 114-021486

August 30, 2013




.
Y

Supplemental AOC Characterization Report

Formasa Flastics Corporation — Texas

TABLE OF CONTENTS

LIST OF TABLES. ..o e ooeeemcicrrmerncm s meser st e skmsra s s s sa s smsams a ke s pa s s e s r s m s e e s man R e neua s R e pm R e s mnenanen i
LIST OF FIGURES ...cvrvcerrectrirsctserrassmssrsssemssasssstassiass s sssanasasas rnsanansnsens snnesassasens sknsasansasnsnssnsaserans i
LIST OF APPENDICES..... oo rcrriircmerinn s csisanissasrmss s as nnasssamssnssamseasansesessbsnsesansns snsmansansanare ii
LIST OF ACRONYMS oo eicccrcnrmcrrrrnr s siiisas s nssssasenssssarnsasssss s nsssmss ansmns sansnss s enssasnssnsasnsisansnennsars iii
1.0 INTRODUCTION ..o crmcsscrm e rrssscmssasssasassnsssas sassnserassossssssnssnsarassnsssasnansassnns mnsrunsssnsnanaras 1
2.0 INVESTIGATION ACTIVITIES ........ccocnmisimmmsnimnncsissscemsasnassmsmnssms s ssassnssnsrsss e ssnss e ssvas snnasass 3
2.1 Monitoring Well Installation..........cocciiiiinii i e 3

2.2 Groundwater SamPIINg......ovciriierevnn et e s e e 6

2.3 WEI SUIVEY e oii ittt e e e s e e s e 7

2.4 Deviations from Work Plan ... e s 7

3.0 INVESTIGATION RESULTS ....ocoiiiiunmsrmmsmsmmmsssensiercsssssss insssnssns nsssassmsssssssssssasassessansanes 8
3.1 Geology and Hydrogeology .......coccviiinin vt 8

3.2 Groundwater Analytical RESUHS. ..o e 8

3.2.1 AOC 1 WWTP Area GroUnAWALBE ......c..cocovvieriiiiiir i onienenenssssrres e rssae s sanies 9

3.2.2 AOC 2 VCM Area Groundwaler......cocce e it s iieiees et 10

3.2.3 Outlier Wells P-9 and P-38 ...t 12

3.3 Data Usability ......ccoooeirii e, e reeterree—aterte et tr e ras e riaees 13

4.0 SUMMARY and CONCLUSIONS...ccciuumrmemcmmsmiimsinmissnmisisnssesssnsassssnssesss s msvsnasnssssussassnns 14
4.1 Possible Additional Investigation ..o 15

5.0 BEFERENGCES ..untraecesrssccrrsssmrrserssnmsecassernssssssss s ssmtsrans cnsss ssnsaxa ens sanssassassavssnsansnsnsanenssssnns 16
LIST OF TABLES

Table 1
Table 2
Table 3
Table 4

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7

Groundwater Field Parameter Data

Summary of Groundwater Sample Results

QA/QC - Duplicate Samples VOC Analytical Results
Trip and Field Blank Analytical Results )

LIST OF FIGURES

Well Location Map

Potentiometric Surface Map Zone A — 3" Quarter 2013
Potentiometric Surface Map Zone B ~ 3 Quarter 2013
Potentiometric Surface Map Zone C — 3" Quarter 2013

Zone A PCLE Zone and Supplemental AOC Characterization Results
Zone B PCLE Zone and Supplemental AOC Characterization Resuits
Zone C PCLE Zone and Supplemental AOC Characterization Resulis

Tetra Tech

August 30, 2013 i

021486- Supplemenital AOC Characterization Reparl




-
./ —

Supplemental AOC Characterization Report

Formosa Plastics Corporation — Texas

Appendix A
Appendix B

- Appendix C

Appendix D
Appendix E

Boring Logs

Survey Data (Ganem & Kelly)
Groundwater Sampling Records
Laboratory Analytical Reporis
Data Usability Report (QAA)

LIST OF APPENDICES

Tetra Tech

August 30, 2013

021486- Suppiemental ACC Charactenzalion Repoil




)‘\.

N

Supplemenial AOC Characterization Report

Fonmosa Plastics Corporation — Texas

LIST OF ACRONYMS
AOC Area of Concern
CAO Corrective Action Objective
CAP Corrective Action Plan
COC Chemical of Concern
COPC Chemical of Potential Concern
C-0-C Chain-of-Custody
Ceat Soil Saturation Limit
DQO Data Quality Objectives
EDC 1,2-Dichioroethane or Ethylene Dichloride
EPA U.S. Environmental Protection Agency
FM Farm to Market Road
FPC-TX Formosa Plastics Corporation, Texas
FSP Field Sampling Plan
HASP Health and Safety Plan
NAPL Non-Agueous Phase Liquid
NFA No Further Action
PCE Tetrachloroethene
PCL Protective Concentration Level
PVC Polyvinyl Chloride
QAPP Quality Assurance Project Plan
QA/QC Quality Assurance/Quality Controf
RCRA Resource Conservation and Recovery Act
RFA RCRA Facility Assessment
RFI RCRA Facility Investigation
RMP Risk Management Plan
SWmu Solid Waste Management Unit
TCE Trichloroethene
TCEQ Texas Commission on Environmental Quality
TDS Total Dissolved Solids
TRRP Texas Risk Reduction Program
VCM Vinyl Chioride Monomer
vOC Volatile Organic Compounds
WWTP Waste Water Treatment Plant
1,1-DCA 1,1-dichloroethane
1,1-DCE 1,1-dichloroethene
Tetra Tech August 30, 2013 ifi

021486- Supplemenial AOC Charactedzation Hepori




Supplemerttal AOC Characletization Report Formosa Plastics Corporation — Texas

1.0 INTRODUCTION

In accordance with the U.S. Environmental Protection Agency (EPA) Administrative Order on
Consent with Corrective Action Plan (CAP) dated February 27, 1991, as amended on June 12,
2012 (Amendment No. 2) (EPA Docket No. VI-001(h)-90-H; EPA 1.D. No. TXT490011293),
Formosa Plastics Corporation, Texas (FPC-TX) has undertaken measures to characterize and
remediate soil and groundwater affected by volatile organic compounds (VOCs) at the Point
Comfort facility.

As documented in the Final Risk Management Plan (RMP) (Tetra Tech, 2010), impacted soil
and groundwater associated with Solid Waste Management Units (SWMUs) have been
segregated into two distinct Areas of Concern (AOC) at the FPC-TX facility: AOC 1 - the former
Waste Water Treatment Plant (WWTP) area located in the eastern portion of the pre-1990 area;
and AOC 2 — the Vinyl Chloride Monomer (VCM) Process area located in the central portion of
the pre-1990 area. Amendment No. 2 to the 3008(h) Administrative Order includes
requirements for additional characterization of the two pre-1990 area AOCs. The Final AOC
Characterization Work Plan (Tetra Tech, 2012) was submitted to EPA on May 4, 2012 and
approved by EPA on June 12, 2012. The work plan was implemented and the AOC
Characterization Report (PBW, 2012) was submitted to EPA on November 9, 2012.

Corrective Action Objectives (CAOs) were presented in EPA’s Performance Based Remedy
Decision document (EPA, 2009), finalized in the Response to Comments/Final Decision
Document (EPA, 2010) and discussed in detail in the RMP and the Final AOC Characterization
Work Plan. The Final AOC Characterization Work Plan developed Data Quality Objectives
(DQOs) (EPA, 2000) for the FPC-TX site to support the Corrective Action Objectives. Based on
the data provided in the AOC Characterization Report, and review of additional quarterly
monitoring data collected in 2012, it was determined that additional characterization of the two
media-based AOCs was required to meet the data quality objectives developed in the Final
AOC Characterization Work Plan. Specifically, additional characterization of the extent of
impacted groundwater was reguired to support Corrective Action Objective (CAO) 1 and the
groundwater portion of CAO 2.

A Supplemental AOC Characterization Work Plan (the “Supplemental Work Plan”) (Tetra Tech,
2013) was prepared that described further characterization activities for both AOCs. The

Tetra Tech August 30, 2013 1
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Supplemental Work Plan was designed as an addendum to the Final AOC Characterization
Work Plan and as such relies to a large extent on the Final AOC Characterization Work Plan as
well as the AOC Characterization Report. EPA provided comments on the Supplemental Work
Plan via e-mail dated January 30, 2013. In addition to the new wells planned in support of CAO
1 and 2, EPA required additional monitoring wells located in the vicinity of existing monitoring
wells P-9 and P-38. These additional wells are not required based on the DQOs previously
developed; however, additional characterization of the impacted groundwater present at P-9
and P-38 is required to satisfy the requirements of the Affected Property Assessment under the
Texas Risk Reduction Program (TRRP).

Following EPA review of a draft and incorporation of EPA’s comments, the Supplemental Work
Plan was submitted to EPA on February 28, 2013 and approved by EPA on via letter dated
March 28, 2013. The investigation was conducted in June 2013 in accordance with the
Supplemental AOC Characterization Work Plan. This report presents the findings of the
Supplemental AOC Characterization at the FPC-TX facility.

Tetra Tech August 30, 2013 2
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2.0 INVESTIGATION ACTIVITIES

Investigation activities were conducted per the approved Supplemental Work Plan and are
described in detail in the Supplemental Work Plan. The following activities were conducted

during the investigation.

° installation of seventeen monitoring wells.
. Collection and analysis of groundwater samples from the new monitoring wells.

All groundwater samples collected during the invesiigation were analyzed for VOCs via EPA
Method SW 8260.

Each activity is described in greater detail in the following sections. All activities were conducted
in accordance with the Supplemental Work Plan, except where noted. Boring logs and well
construction diagrams are included in Appendix A to this report. Survey data for the new wells
are included in Appendix B. Groundwater sampling field notes are in Appendix C. The
laboratory analytical report (ALS Environmental} is provided in Appendix D. The Data Usability
report is in Appendix E.

2.1 Monitoring Well Installation

The new monitoring wells were installed using a sonic driiling rig. Monitoring well construction
adhered to federal, state and local regulations. With the exception of monitoring well B-1,
monitoring wells were constructed of 2-inch diameter, flush-joint threaded stainless steel pipe.
Menitoring well B-1 may be converted to a recovery well; thus, it was constructed of 6-inch
diameter, flush-joint threaded stainless stesl pipe. '

For the Zone A wells, first, the sonic rig was located at the surveyed and permitted boring
location. Each boring location was checked with a probe rod to four feet bgs in order to locate
any underground obstructions or buried piping. Once the location was cleared, a ten-foot long
by four-inch diameter core barrel was driven into the ground. This initial run reached a depth of
seven feet, as the drilling rig working platform was approximately three feet above ground. This

core barrel was removed, and the zero to seven foot sample was exiruded from the core barrel.

Tetra Tech August 30, 2013 3
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The override six-inch casing was then driven to the seven foot depth, and the four-inch core
barrel was advanced five to ten feet. The core barrel was then refrieved, and the soil core was
extruded from the barrel. This process was then repeated one additional time until Zone A was
properly identified, at which time the well was set in place. Once the two-inch stainless steel
well was constructed, the filter pack placed, and the bentonite chip seal poured, the six-inch
override casing was pulled from the borehole. The bentonite seal was hydrated using potable
water from the Site.

When drilling boreholes through more than one groundwater bearing unit (i.e. the Zone B and
Zone C wells), necessary measures were taken to prevent cross-connection and the potential
for cross-contamination between groundwater bearing units. For the Zone B and Zone C wells,
the sonic rig was again positioned at the surveyed and permitted boring location, and the
location was again probed for underground obstructions. The initial casing run diameter
depended on whether the well would ultimately be a Zone B and Zone C weli. For the Zone B
wells, the initial override casing was a seven-inch. For the Zone C wells, the initial override
casing was an eight-inch. In each case, as the four-inch core barrel sampled the soils, the
larger casing would override the core barrel, to the sampled depth, and then the core barrel was
removed from the borehole and the sample was exiruded. The outer, larger casing at the
surface would serve to case off the upper A zone, at which time a smaller diameter casing
would be advanced into Zone B. If the boring was to become a Zone C well, a third casing
would then be advanced after Zone B had been cased off. This creates a telescoping casing
downward and effectively serves to eliminate cross-contamination between the groundwater
bearing units. At monitoring well B-1, the process was identical to the above description,
however, the casing diameters were larger, to accommodate the six-inch diameter stainless
steel well screen and riser. Casings at B-1 were a 12-inch, then a ten-inch and then an eight-

inch. B-1 was ultimately set in the eight-inch casing.

Once the total depth was determined, the B and C zone wells (with the exception of B-1) were
also constructed of two-inch flush-joint stainless steel screen and riser. Occasionally, the
borehole was overdrilled, and bentonite chips were used to backfill the borehole to the desired
bottom of screen depth. When the screen and riser were set, the filter pack was placed. The
annular space around the screened interval was packed with 20/40 mesh washed silica sand to
a depth of 2 to 3 feet above the top of the screened interval. A 2- to 5-foot-thick bentonite-pellet
seal was poured above the sand filter pack to seal the borehole. The Zone B and Zone C wells

Tetra Tech August 30, 2013 4
021486- Supplemenltal AOC Characterization Reperi




—m—

Supplemental AOC Characterization Report Formosa Plastics Corporation — Texas

required grouting, to ensure the well’s integrity. Above the bentonite seal, a cement-bentonite
grout was placed to seal the annular space to within one to three feet below the ground surface.
Grouting of the B and Zone C monitoring wells was conducted with a tremie pipe set at the base
of the borehole and with the eight-inch or seven-inch surface casings still in the ground. The
seven-inch and eight-inch casings were removed as necessary as the grout was pumped from
the bottom of the boring to the surface. The grout was allowed to cure for a minimum of 24
hours and then a surface installation was installed (concrete pad, protective steel casing,
bollards). A locking, water-tight well plug was placed inside the top of the stainless steel well

casing. Following completion, all new wells were developed using a submersible pump.

The following bullets briefly summarize the location of and rationale for each of the new
monitoring wells installed. Figure 1 includes the location of all of the existing monitoring and

recovery wells and the new monitoring wells.

= AOC 1 WWTP Area Groundwater
o Zone A monitoring well P-68 is located to the east of P-18 and to the east of TPZ-AOC1-
A4 to support CAO 1 and attempt to bound the extent of the plume to the east of P-18.
o Zone B monitoring well B-1 is located in the vicinity of P-56/P-57/RS-6 to support CAO 1
and CAO 2. This well essentially replaces temporary piezometer TPZ-AOC1-B1 with a

permanent well.

o Zone B monitoring well B-2 is located near monitoring well SWM-A1 (P-58) to support
CAQO 1 and CAQ 2 and is intended to adequately characterize the possible extent of the
groundwater impacts previously identified at temporary piezometer TPZ-AOC1-B1.

o Zone B monitoring well B-3 is located east of SWMU 7 and east of D-33/D-43 to support
CAO 1 and to replace damaged existing well P-16.

o Zone B monitoring well B-4 is located due east of P-56 in the former TxDOT picnic area
(property recently acquired by FPC-TX) to support CAO 1 and 2 and is intended to
adequately characterize the possible extent of the groundwater impacts previously
identified at temporary piezometer TPZ-AOC1-B1.

o Zone C monitoring well D-45 is located in the vicinity of P-56/P-57/RS-6 to monitor for
potential vertical contaminant migration to support CAO 1 and CAO 2 and is intended to
provide vertical characterization of the groundwater impacts previously identified at

temporary piezometer TPZ-AOC1-B1.

Teira Tech August 30, 2013
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o Zone C monitoring well D-46 is located to the west of SWMU 7 to monitor for potential

vertical contaminant migration from Zone B wells D-33/D-43 and potential lateral
migration from Zone C wells D-34/D-44 to support CAO 1.

= AQC 2 VCM Area Groundwater

0

Zone A monitoring wells P-61 and P-62 are located in the vicinity of SWM-A3 (P-60) to
support CAO 1 and are intended to confirm that the COCs previously detected at P-60
are limited in extent.

Zone A monitoring well P-66 is located to the west of P-50 to evaluate possible transpott
pathways from the VCM area plume toward the east in support of CAO 1.

Zone B monitoring well B-5 was planned for the vicinity of P-50 in support of CAO 1 to
confirm if a Zone B water bearing unit is present at this location: Zone B was not
encountered when attempting to set this well, thus B-5 was not installed.

Zone B monitoring well B-6 is located on the former Brookings property in support of
CAQO 1 to confirm that Zone B impacts have not migrated onto the former Brookings
property.

Zone B monitoring wells B-8 and B-7 are located to the in the vicinity of TPZ-AOC2-B1
and TPZ-AOQC2-B2, respectively, to support CAC 1 and 2. These permanent wells
essentially replace the previously installed temporary piezometers.

Zone C monitoring well D-47 is located approximately 1500 feet southeast of the existing
VCM area plume at the southeastern perimeter of the active facility in general support of
CAO 1 as well as potentially providing vertical control for the outlier well P-9.

= Outlier Wells P-Q and P-38

o]

Zone A monitoring well P-63 is located approximately 400 feet west (downgradient) of P-
38 to provide adequate characterization in accordance with TRRP.

Zone A monitoring wells P-64 and P-65 are located to the southwest of P-9 to provide
additional characterization in accordance with TRRP.

2.2 Groundwater Sampling

Groundwater samples were collected via low flow sampling techniques using a peristaltic pump

and dedicated polyethylene and silicone tubing. Water levels were measured at each new well

prior to sampling and during well purging. Some Zone A wells were slow to recharge and

Tetra Tech August 30, 2013 G
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required additional development prior to sampiing. The new wells were sampled June 27 and
28, 2013. Table 1 summarizes the groundwater parameters monitored during well purging and
sampling. Groundwater sampling records and field notes are in Appendix C.

All samples were immediately placed into the appropriate containers supplied by the laboratory
and immediately placed on ice in ice chests. Samples were kept on ice until shipment to the
laboratory. lce chests were packed with ice and sealed for shipment. Samples were maintained
under standard chain-of-custody procedures from the time of collection until receipt by the

laboratory.

2.3 Well Survey

New monitoring wells were surveyed on July 17, 2013 by Ganem & Kelly Surveying, Inc. Well
survey information is located in Appendix B.

2.4 Deviations from Work Plan
The following deviations from the Work Plan were made during the course of the investigation:

1) Due to the inability of the drilling rig and support box truck to set up exactly at the
surveyed location for B-1, the boring location was offset @ feet to the north and three
feet to the west of the location described in the Supplemental AOC Work Plan.

2) Due to the relocation of B-1, the boring location for D-45 offset 9 feet to the north of
the location described in the Supplemental AOC Work Plan.

3) A well was not installed at location B-5 since Zone B was not observed in the
subsurface during drilling and the hole was dry.

4} Due to the presence of underground utilities, the location for well P-63 was relocated
to the opposite side of the road.

5} Due to the presence of underground utilities, the location for well B-4 was relocated
to the opposite side of State Highway 35, in the former TxDOT picnic area.

6) Due to heavy vegetation on the former Brookings property, the location for P-62 was
relocated approximately 200’ to the southwest.

Tetra Tech August 30, 2013 7
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3.0 INVESTIGATION RESULTS

3.1 Geology and Hydrogeology

Section 3.1 of the 2012 AOC Characterization Report provided a detailed description of the
subsurface geology and stratigraphy at the facility as well as detailed descriptions of the Zone
A, B and C water bearing units. The materials and conditions encountered during the
Supplemental AOC Characterization investigation are consistent with the information provided
in previous reports. Of specific note is the absence of Zone B in the vicinity of existing nested
rﬁonitoring wells P-50/D-21/3D-3. When considered in conjunction with the lack of Zone B at
previous boring location SMW-1BX on the former Brookings Property, this further substantiates
the discontinuous nature of Zone B. Updated cross-sections including the new monitoring welis
will be prepared and included in the Revised Site-wide Risk Management Plan.

During the initial well sampling event in June, water levels were measured at only the new
monitoring wells. During the 3™ Quarter 2013 Interim Measures Groundwater Monitoring
activities, water levels were measured at all welis located in the pre-1990 area on August 8 and
9, 2013, including the new monitoring wells. Figures 2, 3, and 4 present potentiometric surface
maps for Zone A, B, and C groundwater units, respectively.

3.2 Groundwater Analytical Results

Groundwater samples were collected from 17 new monitoring wells. The analytical resuits for
groundwater samples are summarized on Table 2. For brevity, Table 2 only includes
parameters detected above detection limit. The analytical results associated with the new
monitoring wells for Zone A, B, and C are presented on Figures 5, 6 and 7, respectively. These
figures only present the data for chemicals of concern with concentrations greater that the Tier 1
groundwater ingestion PCLs. These figures also show the PCLE zone from the 1% Quarter
2013 Interim Measures Groundwater Monitoring event. FPC-TX samples all the wells during
the 1% quarter of each year, thus this data set provides the most temporally cohesive picture of
the groundwater impacts each year.

Tetra Tech August 30, 2013 8
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3.2.1 AOC 1 WWTP Area Groundwater

Zone A monitoring well P-68: P-68 was installed approximately 250 ft east of the location of
TPZ-AOC1-A4, and 350 feet to the east of P-18. The groundwater sample coliected at P-68
contained TCE in excess of PCLs. The EDC concentration reported for the sample from P-68

was equal to the PCL. No contaminants were detected in previously sampled piezometer TPZ-
AOC1-A5, thus the groundwater plume in this area appears to be migrating directly to the east.
The potentiometric surface at P-68 appears to indicate that it is slightly upgradient from P-18.
Additional groundwater sampling points may be required in this area to adequately characterize
the extent of impacted Zone A groundwater in this area.

Zone B monitoring well B-1: B-1 was installed in the vicinity of P-56/P-567/RS-6 primarily to

replace temporary piezometer TPZ-AOC1-B1, as well as provide a potential Zone B recovery
well given the elevated concentrations previously reported at TPZ-AOC1-B1. Monitoring well B-
1 was located approximately 100 feet east of TPZ-AOC1-B1 in order to locate it relatively close
to the existing groundwater recovery infrastructure at the P-56/P-57/RS-6 well grouping. The
concentration of several COCs exceeded PCLs in the groundwater sample collected from
monitoring well B-1; however the concentration of all COCs are significantly tess than those
previously reported at TPZ-AOC1-B1. None of the reported concentrations exceeded 1% of the
solubility fimit.

Zone B monitoring wells B-2, B-3, and B-4: Monitoring well B-2 was installed on the former

Brookings property to the south-southeast of monitoring well B-1, near new monitoring well P-58
(formerly SMW-A1), to evaluate the possible lateral extent of the impacted Zone B groundwater.
Monitoring well B-3 was installed on the eastern side of the former sludge drying beds (SWMU
7) to evaluate the potential lateral extent of impacted groundwater present at existing monitoring
wells D-32/D-33, and to replace damaged monitoring well P-16. Monitoring well B-4 was
installed in the former TxDOT picnic area (property recently acquired by FPC-TX) due east of
the P-56/P-57/RS-6 well grouping to evaluate the possible lateral extent of the impacted Zone B
groundwater. There were no YOC concentrations reported above the PCLs for the groundwater
samples collected at B-2, B-3, and B-4.

Zone C monitoring well D-45: D-45 was installed adjacent to new Zone B monitoring well B-1 to

monitor for potential vertical contaminant migration associated with TPZ-AOC1-B1. The

Tetra Tech August 30, 2013 g
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concentration of EDC exceeded the PCL in the groundwater sample collected from monitoring
well D-45. All other VOC concentrations were reported as less than the detection limit, with the
exception of chioroform which was reported at a concentration two orders-of-magnitude below
the PCL. The presence of EDC in the sample from D-45 confirms that vertical migration has
occurred from Zone B to Zone C in this area. The EDC concentration at D-45 was higher than
the EDC concentration reported in the sample from monitoring well B-1. The potentiometric
surface of Zone C is exiremely flat; however, it does appear that monitoring well D-45 is
generally downgradient of the Surge and Emergency Basins.

Zone C monitoring well D-46: D-46 was installed o the east of existing wells D-34/D-44 to

provide lateral control of this area and to monitor for potential vertical contaminant migration
from Zone B wells D-33/D-43. This well was located in the general vicinity of existing Zone B
wells D-33 and D-43. All VOC concentrations in the groundwater sample collected from
monitoring well D-46 were reporied as less than the detection limit with ;he exception of

chloroform, which was reported at a concentration two orders-of-magnitude below the PCL.

3.2.2 AOC 2 VCM Area Groundwater

Zone A monitoring wells P-61 and P-62: P-61 and P-62 were installed on the former Brookings

property to the east and south of P-60 (formerly SWM-A3) to attempt to characterize the
potential lateral extent of impacted Zone A groundwater in this area. There were no VOC
concentrations reported above the PCLs for the groundwater samples collected at monitoring
wells P-61 and P-62.

Zone A monitoring well P-66: P-66 was installed along the property boundary between P-50 and
P-3 to further evaluate the extent of impacted Zone A groundwater in this area and evaluate
possible transport pathways from the VCM area plume in suppbrt of CAO 1. EDC was detected
in monitoring wells P-50 and P-51 during the 4™ quarter 2012 and the 1% and 2™ quarter 2013
groundwater monitoring events, albeit at concentrations less than PCls. Al VOC
concentrations in the groundwater sample collected from monitoring well P-66 were reported as
less than the detection limit with the exception of chloroform, which was reported at a

concentration approximately one order-of-magnitude below the PCL.

Tetra Tech August 30, 2013 io
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Zone B proposed monitoring well B-5: B-5 was intended to be installed in the vicinity of P-50 in

support of CAO 1; however, Zone B was not found in the subsurface at the B-5 tocation, thus no
well was installed, and no groundwater sample collected at this location. The absence of Zone
B in this area confirms that existing monitoring well D-21 is a C Zone well. Cross-sections will
be modified in the next update of the RMP to reflect the better understanding of the B and C

Zone in this area.

Zone B monitoring well B-6: B-6 was installed on the former Brookings property in support of

CAO 1 and was intended to serve several purposes including: evaluating the potential extent of
the Zone B discontinuity observed when previously attempting to install a Zone B well on the
former Brookings property south of RS-4/RS-5 near monitoring P-60; providing an off-site Zone-
B monitoring point approximately mid-way between the VCM and former WWTP groundwater
areas; and obtaining valuable additional geological and potentiometric data from this location.
Zone B was encountered at this location, thus the discontinuity observed at previous location
SMW-B1X and proposed location B-5 does not extend to this area. There were no VOC
concentrations reported above the PCLs for the groundwater sample collected at monitoring
well B-6. EDC was reported at a concentration of 0.003 mg/l, slightly below the PCL of 0.005
mg/l. The potentiometric surface for monitoring well B-6 appears to be generally downgradient
of the facility. Future sampling of this well will confirm if contamination is present in Zone B on

the former Brookings property.

Zone B monitoring wells B-8 and B-7: Monitoring wells B-7 and B-8 were installed to the south
of TPZ-AQC2-B1 and southeast of TPZ-AQC2-B2, respectively, to support CAC 1 and 2 and
replace those temporary piezometers. COC concentrations in excess of PClLs were previously

reported for the groundwater samples collected at both temporary piezometer locations. The
new wells provide key monitoring point locations as well as providing potentiometric surface

data so that Zone B hydrogeologic characteristics will be better understood.

The concentrations reported for the sample collected at monitoring well B-7 exceed the PCLs
for several COCs, and are similar, but slightly less than those reported for the sample previously
obtained at TPZ-AQC2-B2. Temporary well TPZ-AOC2-B2 was screened at a depth of 39 to 44
feet below grade. Monitoring well B-7 was screened at a depth of 30 to 40 feet below grade.
Monitoring well B-7 is located approximate[y 67 feet to the southeast of TPZ-AOC2-B2. Based
on the potentiometric surface, monitoring well B-7 appears to be downgradient of the VCM area.
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Monitoring well B-8 is located approximately 128 feet south of TPZ-ACC2-B1. TPZ-AOC2-B1
was screened at a depth of 37 to 42 feet. New monitoring well B-8 was screened at a depth of
33 to 43 feet. The concentrations reported for the sample previously obtained at TPZ-AOC2-B1
were very high with several COC concentrations approaching 1% of the solubility limit. There
were no VOC concentrations reported above the PCLs for the groundwater sample collected at
monitoring well B-8. it is possible that Zone B is not continuous between B-8 and TPZ-AOC2-
B1. The potentiometric surface at B-8 indicates it is upgradient from both existing well P-12 and
new monitoring well B-7. Based on the results reported for the sample from monitoring well B-8,
the southern extent of the Zone B contaminant plume appears to be bounded. Further,
monitoring well B-8 is located in the general vicinity of Zone A wells P-3 and RS-4/RS-5, and

appears io indicate there is no vertical migration of contaminants from Zone A in this area.

Zone C monitoring well D-47: D-47 was installed approximately 1350 feet southeast

{downgradient) of existing recovery well RD-1 at the southeastern perimeter of the active facility
in general support of CAO 1 as well as potentially providing vertical control for the outlier well P-
9. There were no VOC concentrations reported above the PCLs for the groundwater sample
collected at monitoring well D-47. '

3.2.3 Qutlier Welis P-9 and P-38

Zone A monitoring well P-63: P-63 was installed downgradient of P-38 to provide additional

characterization of this area in accordance with TRRP. There were no YOC concentrations

reported above the detection limit for the groundwater sample collected at monitoring well P-63.

Zone A monitoring wells P-64 and P-65: P-64 and P-65 were installed o the southwest of P-9

to provide additional characterization of this area in accordance with TRRP as well as provide
additional Zone A monitoring well located along the property boundary north of the Alcoa mud
lakes. There were no YOC concentrations reported above the PCLs for the groundwater
samples collected at monitoring wells P-63 and P-65. The potentiometric surface at monitoring
wells P-64 and P-65 are of interest (Figure 2). Previously the elevated potentiometric surface at
P-9 was interpreted to possibly be associated with mounding caused by the mud lakes. Based
on the most recent data, neither P-65 {(which is actually closer to the mud lakes) nor P-64
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indicate elevated water levels. The high elevation at monitoring well P-8 may be a localized
high area, or the high point associated with a natural groundwater divide.

3.3 Data Usability

A QA/QC data validation review was performed to evaluate the level of accuracy, precision, and
completeness of the laboratory data. Table 3 presenits VOC analytical resulis for field
duplicates and VOC analytical results for trip blanks and field blanks are presented in Table 4.
The Data Usability Summary (DUS) is provided in Appendix E. Results were evaluated based
on TRRP criteria and all reported results were determined to be valid and usable for the
purposes intended by this report. The reviewer qualified some results as potentially
contaminated (U), and/or not accredited (X7). The qualifications affect samples collected at
eight wells (P-62, P-63, P-65, P-66, P-68, B-4, B-8, and D-47) for acetone due to field blank
contamination. Data qualifications are presented in Table 2 and included in the DUS in

Appendix E.
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4.0 SUMMARY AND CONCLUSIONS

The Zone A plume observed at well P-18 and TPZ-AOC1-A4 extends 1o the east at least as far
as the location of new monitoring well P-68. No contaminants were detected in previously
sampled piezometer TPZ-AOC1-A5 located to the south of P-68, thus the groundwater plume in
this area appears to be migrating directly to the east. Additional monitoring points may be

required to adequately characterize Zone A in this area.

Concentrations of EDC and other COCs in Zone B monitoring well B-1 exceeded PCLs, but
were lower than anticipated given the elevated concentrations previously reported in TPZ-
AOC1-B1, located nearby. This, coupled with the presence of EDC above the PCL in the
groundwater sample collected at Zone C well D-45, may indicate that Zone B in this area is
more likely to represent a vertical conduit between Zone A and Zone C as opposed to extensive

lateral migration in Zone B.

There were no VOC concentrations reported above the detection limit for the groundwater
samples collected at monitoring wells B-2, B-3, B-4, and B-6. The impacted Zone B
groundwater identified at TPZ-AOC1-B1 and new monitoring well B-1 appears to be adequately
characterized. However, it was noted that the concentration of EDC reported for the sample
collected at monitoring well B-6 on the former Brookings Property was only slightly below the
PCL. Future sampling of the well should be closely reviewed.

The concentration of EDC exceeded the PCL in the groundwater sample collected from Zone C
monitoring well D-45. Additional monitoring points may be required to adequately characterize

Zone C in this area.

All VOC concentrations in the groundwater sample collected from monitoring well D-46 were
reported as less than PCLs. Zone C appears to be adequately characterized in this area.

All VOC concentrations in the groundwater samples collected from monitoring wells P-61 and P-
62 were reported as less than PCLs. The previously reported detections at monitoring well P-60
appear to be limited and Zone A in this area is now adequately characterized.
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VOC concentrations reported at monitoring well P-66 were less than PCLs. Based on this data,
it appears that the Zone A impacted groundwater in the VCM area is not migrating laterally to
the east and the potential source of the low level VOCs (less than PCLs) reported at m'onitoring
well P-50 is not ciear.

Zone B monitoring well B-8 was installed approximately 130 feet south of temporary piezometer
TPZ-AOC2-B1. All VOC concentrations in the groundwater samples collected from monitoring
well B-8 were reported as less than PCLs, thus the lateral extent of the Zone B VCM plume
appears o be adequately characterized in this area.

VOC concentrations reported for the sample collected at new monitoring well B-7 exceeded
PCls and were similar to those previously reported for TPZ-AOC2-B-2. Zone B was not
present at proposed location B-5 located to the east of B-7, or at previously drilled location
SMW-B-1X located to the south of B-7. It is unclear if Zone B s continuous between monitoring
wells B-8 and B-6 located to the southeast on the former Brookings Property.

All VOC concentrations in the groundwater samples collected from Zone A monitoting wells P-
63, P-84, and P-65, and Zone C monitoring well D-47 were reported as less than PCLs. The
lateral extent of the Zone A groundwater impacts identified at monitoring wells P-9 and P-38
appear to be adequately characterized. Zone C does not appear to be impacted in the area
southwest of the VCM area.

4.1 Possible Additional Investigation

As described above, additional investigation may be required to provide further characterization
of the following areas:

¢ Zone A to the east of monitoring well P-68 in the former WWTP Area.
« Zone B to the southeast of monitoring well B-7 east of the VCM Area.

*« Zone C to the south and east of monitoring well D-45 in the former WWTP Area.
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TABLE 1

GROUNDWATER FIELD PARAMETER DATA
SUPPLEMENTAL AOC CHARACTERIZATION
FORMOSA PLASTICS CORPORATION, TEXAS

MONITORING WELL oH CONDUCTIVITY TURBIDITY (NTU) TEMPERATURE

D {mS/cm) (°C)
P-61 6.98 3170 120.0 26.5
P-62 6.86 1720 0.7 25.4
P-63 6.75 753 112.0 27.4
P-64 7.07 1980 26.8 26.9
P-85 8.15 3630 69.0 25.9
P-66 6.35 13800 119.0 28.0
P-68 6.71 6950 50.5 26.4
B-1 6.61 9060 3.1 30.2
B-2 6.48 7880 75.68 24.1
B-3 8.57 7610 20.7 25.9
B-4 6.84 4800 54.8 23.7
B-6 8.71 5520 42.1 26.0
B-7 6.42 11000 19.7 26.3
B-8 8.14 14400 26.5 24.4
D-45 6.57 5680 38.3 26.4
D-46 6.88 5350 9.7 24.6
D-47 10.56 6538 155 25.6
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TABLE 2

SUMMARY OF GROUNDWATER SAMPLE RESULTS
SUPPLEMENTAL AOC CHARACTERIZATION
FORMOSA PLASTICS CORPORATION, TEXAS

Monltoring Well D
P
Volatile Organic Compounds (VOCs)
1,1;2 oo e 0.005 0.005 U | <0.00080 | U | <0.00030 U [ <0.00020 [ U U [<0.000230 | U | 0.0073
1,1-Dichloroethane 15 15 U | <cio0030 |0 [ <so00cze [ U <0.00030 | U | U [<0o000s0| U T 0,085 |
114Dl 0.007 0.007 2 <0.00050) U | <0.00050] U | <0.00050| U [<o00s0] u | U ]'<000050 | U | <0.60080 | U
' 0.005 0.005 87 "<0.000%0 [ U <oiodanl U <0c0030 | U (000087 4 " U [<ocdeac| v “o.gos0: "
R 22 11 <0.00085 [ u <0030 U | U J<noo030| U | U [<cooos0| u ! <0050 | G
- 66 B0G00 D000 f Ul G030 goeed | OF | <c.06i0 | U] U T 00882 TU | ogted | U
0.005 ©.005 17.7 <0.00020 | U |<0.00020 ] U |<0.00020 | 0 | <o.o0020T U U j<0.00020 | U | <0.00020 7 U
- 0,033 45 <0.00030{ U | 0.0030 | | <ootoss| u T<n.00030] 1 | u l<0000a6 | U T<co008sT v
0.005 0.005 8.05 <0.00030 | U [<000030T U T<tonosal U <0.00030 | U U [ <0.00030T U T<odocas T
0.1 oA 5.02 <0.00020 | U T<0.06020 | U | <0.00020 [ 0 00020 F U T'u [ <0.00020 | U | <0.00026 | U |
- 0.73 79 0.037 f - J<toooso] u | ogie | jooi0 ] Toees7 [
007 0.7 493 U | <0o0d0 | u 000040 | U [eo000s0] U 00000 | U [<a00ia0] u | dloft ]
- 0.024 52.5 U ;0.00081 | 4 |<0.00040 | U | <c000do| U T<bioocso | G <0.00040 | U | <0.0004
o Jodoore]| v'J ool v <nsomso| u | Saamms | u [ comoss] 1 | ommee |
0.005 0.005 2 U | <0.00040 1 U | <0.00040 | U | <0.00040 U | «0.00040{ U | <0.00040F U 0.0014
0.1 0.1 63 <0.00030 | U T<ococan | v [<ooommo | U <0.00020 | U [<0.00030 | U T<ooozo| u | o h
0.005 0.005 11 <0.00020] U | <000020| u [<0.00020T U T <0.00020 ] U [ <0.00020 [ u | <conozo] U
I 1 ooop 0.002 23 <0.00046 7T U T<8800d0 T U "<0.00040 | U [ <0660a5 T U "'eé.ﬁda"ib’” U T<o00040] U |
Notes: -

1) MCL - EPA Maximum Gontaminant Leve! (EPA)
2} 1% of the aqueous sofubiiity
3) mgy/L = milligrams pear liter
4} Flags:
U = analyzed but not detected above the listed method detection fimit
U= Data qualified as non-detect due 1o blank contarnination
J = analyte detected below quantitation limit but above method detection Emit
Bold value indicates 3 detection above the method detection limit
Green shading indicates concentration exceeds TRRP PCL GW,,,; value.
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TABLE 2

SUMMARY OF GROUNDWATER SAMPLE RESULTS
SUPPLEMENTAL AOC CHARACTERIZATION
FORMOSA PLASTICS CORPORATION, TEXAS

::Monitoring:WelLID:::
T B
L [Fiag
[Voratile Organic Compounds {(VOCs) :
1i1;2-Trichioroethane +_o.008 0,005 44.2 <0.00030 | U | <0.00030 | U | <0.00036 | U | <0.60030 | U |- 0.057. ] <0.00080 | U
1,1-Dichloroethane 15 15 55 | <c.occ3c | U | <0.00030 [ U | <0.00030 | U [<0.0c030 | U | 0.040 | | <c.00080 | U
Sichiol 0.007 0.007 24 | <0000se | U | <c.000s0 | U | <0.00050 | U | <0.00050 | U | 0.0047 <0.00050 | U
0.005 0,008 87 <0.0003¢ | U | <0.oooso | U | <0.00030 | U | 0.0030 #0083 | <co00z0 | U
- 22 1.1 | <0.00030 | U | 0.00053 | J | <0.00080 | U [ <0.00030 | U [ <0.00030 [ U | <0.00080 | U
- g6 6000 <00070 | U | <0.0010 | U | 0.0074 | ¥ | <oodio | U | <0007 | U | aote | O
0.003 0.005 17.7 10.00029 | J | <0.00020 | U | <0.00020 | U | <0.cod20 | U |0i094: [ <0.00020 | U
) 0.033 5 | <0.00036 | U | <0.00030 | U | <0.0003C | U | <0.cco30 | U | 0.0083 | | <c.oo0s0 | U
0.005 0.0C5 B.05 | <0.c00a0 [ U | <0.00080 | U | <0.00030 | U | <0.000s0 | U | 0.0030 | | <c.o0080 | U
0.1 0.1 5.02 | <0.00020 | U | <0.00020 | U | <0.00020 | U | <0.00020 | U | 0.0019 | <0.00020 [ U |
- 0.73 78 | 00020 } 0.0070 0013 | | 0015 | [ <o0c0z0 | U | 0017 |
cis-1,2-Dichloroethe 0.07 0.07 49.3 <0.00040 | U | <o.00040 [ U | <0oova0 | U [ <00o0d0] U | 0013 | [<ooons0] U
Dibromochioromethane - 0.024 525 <0.00040 | U | <0.00040 | U | <0.00040 | U | <0.00p40 | U [ 0.00077 | 4 | <0000 U
Dichloromethane 0.008 0.0085 154 <0.00050 | U | <0.00050 | U | <0.00050 { U | <0.00050 [ U U | «0.00050 [ U
Tetrachl “ o.005 0.608 2 " <0.00040 | U | <000040 | U | <000040 | U T <o.00040 | U | <0.00040 | U
0.1 0.1 63 | <0.00030 7 U | <0.00030 | U | <0.00030 | U | <0.00030 | U | <0.00080 | U
0.008 0.005 11 <0.00020 | U | <0.00020 | U | <p.00oz0 [ U | <0.00020 | U [ <0.00020 | u
1 oo02 0.002 28 T «000080 7T U | wo00040 | U | <0.00040 7 U | <d.06640 T U | <0.00040 | U

Notes:
1) MCL - EPA Maximum Cortaminant Level (EFA)
2) 1% of the agueous solubility
3} m@/L = milligrams per liter
4y Flags:
U = analyzed but not detected above the listed method detection limit
U = Data qualified as non-detect due to blank contamination
J = analyte detected below quantitation limit but above method detaction limit
Beld value indicates & detection above the method detection limit
Green shading indicates concentration exceeds TRRF PCL GW,;,, value.
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TABLE 2

SUMMARY OF GROUNDWATER SAMPLE RESULTS
SUPPLEMENTAL AQC CHARACTERIZATION
FORMOSA PLASTICS CORPORATION, TEXAS

g
Volatile Organic Compounds (VOCs) ]

1;1.2-Trichlorosthan 0.005 0.008 442 <0.00020 1] <0.00030 U <0.00030 U
1,1-Dichloroethane [ s 15 55 000030 | U | <oocose | U | <0.00030 | U
) 0.007 0.007 24 000050 | U | <0.00050 | U <0.00050 u
0.005 0.005 87 w0indgiiil ) <ooooae | U | <00o030 | U
1,3-Bichlorobenzene - 22 1.1 <0.00030 | U | <0.00030 | U <0.00030 | U
Acetone o - 55 5000 <0000 | U <H00i0 | U 0.0085 u*
2! = o008 0.005 17.7 <0.00020 | U <0,00020 U <0.00020 | U
- 0.033 45 <0.00030 | U | <0.00030 1] 6.0031 |

£.005 0.005 8.05 <0.00030 | U <0.000%0 | u <0,00030 U

0.1 0.1 5,02 <00o020 | U | <0.00020 | U | <000020 | U

o - 0.73 79 0.0073 " o0048 | 1 0046 |

, hene 0.07 0.07 49.3 <0.00040 | U | <0.00040 U | <poooan | U
'i_)ibl_’omém"hl‘oromethane h - 0.024 52.5 <0.00040 ul <owooos tu 0.0011 i ]
Dichloromethane . o.005 0.065 154 <000050 | U | <000050 | U | <boooso | U |
Tetrachiorosthen 0.005 0.005 2 000040 | U | <o000s0 | U | <boooso [ u
trans-1,2-Dichlorocthene 0.1 0.1 ) <0.00030 | U <0.00030 | U | <0.00030 | U
0.005 0.005 11 <0.00020 | U <0,00020 U | <c.00020 ]

0.002 0.002 28 <0.00040 | U | <0.00040 U] <0.00040 1]

Notes;
1) MCL. - EPA Maximum Contaminant Level (EPA)
2) 1% of the agueous soiubility
3) mg/L = milligrams per liter
4) Flags:
U = analyzed but not detected above the listed method detection limit
U™ = Data qualified as non-detect due to blank contamination
J = analyte detected below quantitation limit but above method detection limit
Bold value indicates a detection above the method detection limit
Green shading indicates concentration exceeds TRRP FCL GW,g value.
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TABLE 3

QA/QC - DUPLICATE SAMPLES VOC ANALYTICAL RESULT
SUPPLEMENTAL AOC CHARACTERIZATION

Welt Number /1D D-45 Dup-01i P-68 Dup-02
Lab Sample / ID - 1307039-03A 1307039-12A° 1307039-15A 1307039-21A
Sample Date 6/27/2(13 6/27/2013 6/28/20613 6/28/2013
S Result Result - | Result Result
Analyte {mg/t) Flag (ma/L) Flag (mg/L) Flag (mgii) Flag
1,1,2-trichtorocethane <0.00030 <(.00030 0.0013 0.0013
1,1-dichloroethane <0.00030 <0.00030 <0.00030 0.03
1,1-dichloroethene <(0.00050 <0.00050 <0.00050 <{.00050
1,2-dichloroethane {(EDC) 0.043 - 0.041 0.0050 0.0049
1,3-dichlorobenzene <(.00030 0.00041 J <0.00030 <0.00030
Acelone <0.0010 <(.0010 <0.0010 0.01 U
Benzene <0.00020 <0.00020 <0.00020 <0.00020
Carbon tetrachloride <0.00030 <0.00030 <0.00030 <0.00030
Chioroform 0.0073 0.0071 0.027 0.027
Cis-1,2-Dichloroethene <(.00040 <0,00040 <0.00040 0.011
Dichloromethane <0.00050 <0.00050 <0.00050 0.00066 J
Tetrachloroethene <0.00040 <0.00040 0.0014 0.0013
Trans-1,2-Dichloroethene <(.00030 <0.00030 <0.00030 0.00097 J
Trichloroethene <0.00020 <0.00020 0.018 0.17
Vinyl chloride <0.00040 <0.00049 0.00078 J 0.00067 J
Notes:

See Appendix for complete list of VOC analytes
See Appendix for Data Usability Summary

U - Potentially contaminated; The analyte was not detected >5x (10x for common contaminants) the level in an

assoclated blank and thus should be considered not defected above the level of the associated numerical value

{i.e., the reported sample

concentration),

J - Lab qualifier indicating the analyte was defected above the sample detection limit (SDL) but below the method

quantitation limit (MQL).
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TABLE 4

TRIP AND FIELD BLANK ANALYTICAL RESULTS
SUPPLEMENTAL AOC CHARACTERIZATION

S—

Notes:

Well Number/ID Trip Blank 1 FB-01 FB-02
Lab SamplefiD 1307039-22A 1307039-05A 1307039-16A
Analyte Result RL Result RL Hesult
1,1,1-trichlorosthane <0.00030 | <0.00030 | <0.00030 ] <0.00030 } <0.00030 | <000
1,1,2,2-tetrachloroethane <0.00060 <9_QD{1_5_Q <0.00050{ <0.00050 | <0.00058 | < 050
1,1,2-tichlor-1,2,2-triflueroethane <0.00040 | <0.00040 | <0,00040 | <0,00040 ; <0,00040
1,1,2-trichloroethane [ <0.00080 | <0.00030 <0.00030 | <0.00030 | <0.00030 |
1,1-dichloroethane <0,00030 |} <0.00030 ) <0.00030 | <0.00030 { <0.00030 0. 00030
1,1-dichlorosthene <0.00050 {<0.00050 ] <0.00050 | <0.00050 | <0.00050 [ <0.00050
1,2,4-trichlorobenzene ' <0,00050 }<0,00050 | <0.00050 | <0.00050 | <0.60050 | <0, 00050
1,2-dibroma-3-chloropropane <0.00050 | «@.00050 | <0,00050 | <0.00050 | - 0| <0.00050
1,2-dibromosthane  <0.60030 |<0.00030| <0.0{)03{} <0.00030 | < 1<0.00030
1,2-dichlorobenzene <0.00040 | <0.00046 | <0.00040 | <0.00040 <0.00040
1,2-dichioroethane {EDC) . <0.00030 | <0.00030 | <0,00030 | <0.00030 | <0.00030 | <0, 00030
1.2-dichloropropane | <0.00040 | <0.00040 | <0.00040° 000
1,3-dichlorohenzene | <0,00030 | <0.00030] <0.00030 | .
1,4-dichlorchenzene R <0 00030 | <0.00030 | <0. QQQ?»O
2-hutanone <0.00040 | <0.00040 | <0.06040 <U {}0040
2-hexanone | <0.00080 | <0.00080} <0.00080} <0.00080} <0.00080 | <0.00C
4-methyl-2-pentanone | <0.00060 |<0.00060 [ <0.00060 | <0.00060 | <0.00060 |
acetone <0001 " |"<0.001 | 0.0062 | <0.001 | 0.0069
berizene _<0,00028 | <0.00020 | <0.00020 <0.00020 | <0.00020 | <0.0602
bromodichioremethane <0.00030_| <0.00030 | <0.00030 | <0.00030 | <0.00030
bromoform | <0.00040 | <0.00040 | <(.00040 § <0.00040 | <0,00040 | <0,
bromomethane " <0.0010 [ <0.0010 | <0.0010 | <0.0010 | <0.0010 | <0.0010
carbon disulfide <0.00070 | <0.00070 | <0.000701 <0.00070 | <0.00070 | <0.00070
carbon tetrachioride <0.00030 {<0.00030 { <0.00630{ <0.00030 | <0.00030 <0 DG{}SO
chlorobenzene <0.00020 1 <0.00620 | <0.00030 | <0.00020 | <0.00020 | <0.00020;
chloroethane - <0.00050 | <0.00050 ] <0.00050 | <0.00050 | <0,00050 | <0.00050]
chloroform | <0.00030 {<0.00030{<0.00030 | <0.00030 | <0.00030 | <0,00030]
chloromethane | <0.00030 ]<0.000307<0.00039 | <0.00030 | <0.00030 | <0.00030
cis-1,2-dichloroeihene . <0,00040 |<0.00040 | <0.00040 | <0.00040 § <0.00040 ] <0.00040
cis-1,3-dichloropropene <0.00040 [ <0.00040 | <0.00040 | <(0.00040 | <0.00040 | <0.00040
cycichexane  <0.00050 | <0.00050 | <0.00050 | <0.000560 | <0.00050 | <0.00050
dibromochloromethane  <0.00040 | <0.00040 [ <0.00040 | <0.00040 { <0.00040 | <0.00040
dichlorodifluromethane - <0.00030 | <0.00030 | <0.00030 | <0.00030 { <0.00030 | <0.00030
dichloromethane <0.00050 | <0.00050 | <0,00050 | <0,00050 | <0.00050 ] <0.00050
ethyibenzene <0.00030 | <(.00030 | <0.00030 | <0.00030 | <0.00030 | <0.00030
isopropylbenzene | <0.00030 | <0.00030 | «0.00030 | <0.00030 | <0.00030C | <0.00030
e, p-xylene _<0,00080 [<0.00060 | <0.00060 | <0.00080 | <0.00060 | <0,00060
methyl acelate © <0.00030 | <0.00030 | <0.0003¢ | <0.00030 | <0.60030 | <0.00030|
methyl tert-buly! ether (MTBE) <0.00020 | <0.00020 | <0.00020 | <0.00020 | <0.00020 | <0.00020
methyloyclohexane <0.00040 | <0.00040 | <0.00040 | <0.00040 | <0.00040 | <0.00040
o-xyfene - <0.00030 |<0.00030 | <0.00030 | <0.00030 | <0.00030 ) <0.00030
slyrene | <0.00030 | <0.00030 | <0.00030} <0.00030 | <0.00030 { <0.00030 |
tetrachloroethene _<0,00040 | <0.00040 | <0.00040 | <0.00040 | <0.00040 | <0.00040
toluena | <0.00030 | <0.00030 | <0.09030 | <0.00030 | <0.0003¢ | <0.00030.
frans-1,2-dichloroethene <0.00030 | <0.00030 | <0.00030 | <0.00030 | <0.0003¢ | <0.00030
trans-1,3-dichloropropene - <0,00040 | <0.00040 | <0.00040 | <0.00040 { <0.00040 | <0.00040
trichioroethene <0.00020 | <0.00020 | <0.00020 | <0.00020 | <0.00020 | <0.00020
|irichioroflucromethane  <0,00040 | <0.00040 | <0.00040 [ <0.00040 | <0,00040 <0.00040
 <0.00040 1 <0.00040 | <0.00040 | <0.00040 ] <0.00040 | <0,00040,
£0,00000 1000090 1<0,00090 | <0.00090 | <0.00080 | <0,00090

The reviewer qualified ali nine detects for acetone as potentialiy contaminated (U) due to detection
of the analyte in the associated field blank. In each case, the analyte should be censidered
not detected at or above the reported conceniration.

Page 1 of 1




FIGURES




Path: YAFORMOSAN 14-0214BRMY DASITE LOCATION MAR.mxd

';,: FORMOSA PLASTICS CORPORATION i
' FIGURE 1 ;

WELL LOCATION MAP

1 [ PROJECT 021486 TDATE: AUGUST 2013
' REV; 00 TBY. SMM_| CHECKED: EAK

TETRA TECH

COMPLEX WORLD, CLEAR SQLUTIONS




Pally, YAFORMOSAN 1402 ABRMXINETG 3 FONERA 309073 nmed

FORMOSA PLASTICS CORPORATION

FIGURE 2 B
WELL POTENTIOMETRIC SURFACE MAP-

\CILITY BOUNDARY : ZONE A
LS 3RD QUARTER 2013

PROJECT 03745 |DATE AUGUST 2073 i
REV.00 [EY-SMM [ CHECKED, EAK | -
TETRA TECH

COMPLEX WORLD. CLEAR SOLUTIONS

\TER.ELEVATION CONTOUR :
PASHED WHERE INFERRED]
!




Path: YAFCRMOSAT14-02148SWXBIFIG 3 ZONE B 302043, mxd

FORMOSA PLASTICS CORPORATION :
. FIGURE 3

CI'L'!}"‘{ BOUNDARY ! POTENTIOMETRIC SURFACE MAP-
 ELEVATION CONTOUR ZONE B
D.lSHEp WIHERE INFERRED) | 3RD QUARTER 2013
£V : PROJECT 027495 |DATE AUGUST 2073 s
: REV. 00 BV SN |CHECKED: EAK }.
! TETRATECH ;

COMPLEX WORLD, CLEAR SOLUTIONS
meo— — -




Path! YAPORMOSA14-021488WXDWFIG & ZONE G 302013.mxd

FORMOSA PLASTICS CORPORATION |
FIGURE 4

POTENTIOMETRIC SURFACE MAP-

‘ ZONE C

ASHED RS IR ERED) 3RD QUARTER 2013

' PRCJECT: 021486 DATE: AUGUST 2013

REV: 0D BY. SMM [CHECKED: EAK
TETRATECH

COMPLEX WORLD. CLEAR SOLUTIONS

TORING WELL




Path; Y:iFORMO S84, 485X DIZONE A CHARACTERIZATION. mxd,

P-53

AlLVOG - N

P-64

AllVOC < PCLs

P65

" P56

AllVOC = PCLs

Al VOC < PCLs

All VO < PCLs

{FORMOSA PLASTICS CORPORATION

FIGURE 5

ZONE A
SUPPLEMENTAL AQC
CHARACTERIZATION

PROJECT. 0214868 | DATE: AUGUST 2013

REV: €0 [BY: SMM _[CHECKED: EAK

TETRA TECH

COMPLEX WORLE, CLEAR SOLUTIONS




Path: YAFORMOSAL1 4-0214B5MXDIZONE B CHARACTERIZATION. moad

TPZ-AOQC2-B1
»

3-2

B-B'

| AIVOC < PCLs

B4

AIVOG < BOLs

B

WMW VOCs}.

1.1.2

AllVOC < PCLs

\Volatila Orgenic Compounds (VOCa)

Carben tetrachlardde

 Tatraehizroathene

THchioroedhany

Vinyl chloride

B.&

1,1.2
1,2-Dichioalhane
Benzena

Tetrachiamethens
Trichioroethana

B8

\Vinyl chiorido

AlVOC < PCLs
"o

AlVOC < PCLs

I‘_FORMOSA PLASTICS CORPORATION [

FIGURE &

ZONEB
SUPPLEMENTAL
AQOC CHARACTERIZATION

[PROJECT. 021486 | DATE: AUGUST 2013
REV: 03 |BY: SMM | CHECKED: EAK

TETRATECH

COMPLEX WORLD, CLEAR SOLUTIONS




Palk YAFCRMOSALT4-0214BRMXNZONE C CHARACTERIZATION.mxd

Ali VOG = PCLs

ix D45
+-|Volatlis Organic Compounds {VOGs)
1,2

mg/l.
043

; FORMOSA PLASTICS CORPORATION
' BIGURE T

ZONE C
SUPPLEMENTAL
AQC CHARACTERIZATION
PROJECT. 021386 | DATE: AUGUST 2013
REV: 00 [EV-3MM | CHECKED: EAR
TETRA TECH

COMPLEX WORLD, CLEAR SCLUTIONS




Iy
\\

.

APPENDIX A
BORING LOGS




TETRATECH

LOG OF BORING B-1 Page

T 1 of 3

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Project Name:

—

Former WWTP
B-1

14.69
Date Started:  6/12/2013

Borehole Location: Surface Elevation:

Borehole
Diameter {in.):

Sorehole Number: Date Finished:  6/12/2013

N

SN

OPERATION TYPES

DEPTH (ft

PENETRATION

STANDARD
TEST

SAMPLE RECOVERY (%)
MOISTURE CONTENT (%)

PID
(ppm)

SPT

LIQUID LIMIT

PLASTICITY INDEX

DRY DENSITY (pcf)

-
-

MINUS NO. 200 (%)

3

WATER LEVEL OBSERVATIONS
While Driing ¥ m  Upon Completion of Drilling

Remarks:

¥

MATERIAL DESCRIPTION

WELL MAGRAM

Casing Top Elev. 17.63 (it

18

20

25

D e A e e A A e e e o i SAMPLE

04

45

75

0.1

0.2

38

-CL-~ SILTY CLAY: Mottled dark brown and reddish tan,

\very.stiff, with reots and organic material, dry,

-OH- ORGANIC CLAY: Dark brown to black, soft, with
organic material throughout, with rosts, wet.

-CL- SILTY CLAY: Dark gray brown, stiff, with roots and
calcareous material, dry,

-CL- SILTY CLAY: Brown to gray brown, sfiff to medium
stiff, with abundant calcareous nodules.

calcareous nodules, jointed,
-~ Thin silt fayer, reddish tan and white, loose, highly

-CL- SILTY CLAY; Reddish tan, medium stiff, with
calcareous @ 4.1-4.4 ft.

vary fine grained sand/siit throughout, with oceasional clayey

-CL- SANDY CLAY: Reddish tan, soft to medium stiff, with
lensas, joinfed, sfightly moist.

“‘“‘**%*T“T—T“\n e Wi B!
b

-CL- SILTY CLAY: Reddish tan, medium stiff to stiff,
jointed, with manganese oxide staining, lighter with depth. -

-~ Calcareous @ 10.5-11 ft,

115

-1 setos

-CL- SANDY CLAY: Light reddish tan to light brown,
medium stiff to stiff, with oxidation staining, with occasional

\light gray mottling,

425

-SM- SILTY SAND: Light brown, loose, with very fine

\grained sandfsilt, non-cohesive, slightly clayey.

-CL- SANDY CLAY: Mottled reddish {an and gray, stiff to

NN

very stiff, with manganese oxdde staining and oxidafion,
M’ointed.

-SM- SILTY SAND: Light brown, foose, with very fine
grained sand/silt, non-cohesive, slightly clayey.

-CH- FAT CLAY: Reddish tan, very siff to hard, with
manganese oxide nodules and oxidized zones.
-~ Mottled with tan @ 17 ft.

-CH- FAT CLAY: Light gray occasionally motiled with
reddish tan, very stiff to stiff, with abundant calcareous
nodules and oxidation staining.

[_

-CH- FAT CLAY: Light tan with gray meotiling, very stiff, with
abundant calcareous material, with occasional calcareous
nodules. :

-- SILTY CLAY (CL) zone @ 21.5-22 fi, grading to SANDY
FAT CLAY (CH) @ 23-24 i

24

-CH- SANDY FAT CLAY: Mottted gray and reddish tan,
mediurm stiff. with abundant oxidation staining and calcareous

Sampler
Types:

Split
Spoon

. Shelby
7] Bulk
Sample

Sample

N7
M Penetrometer

[ﬁ Vane Shear

E Califernia
Sonic

Operation
Types:
Mud
Rotary

=| Continuous
Flight Auger

Wash
Rotary

Casing Typa: 8.8.

"2 Congrete
seal
and pad

— Cement/
Bentonile
grout

NGNS

I]__J Auger
m Air Rotary

Notes:

Drive
Casing

f.ogger:

Grab
Christian M. Llull

Dritling Equipment:

Barrel
senic Rig 128 | Contracor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * 8-27-13" ~ TT_AUSTIN_ENVGEOTECH _WELL *

Revised 5-16-12 (fRHM)
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TETRATECH LOG OF BORING B-1 Page
2 of 3
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation:.  14.69
Jdorehole Number:  B-1 B?;ﬁgt’g’r (in): Date Started:  6/12/2013 Date Finished:  6/12/2013
WATER LEVEL OBSERVATIONS
z| E Whils Driting ¥ m  Upon Completion of Drifing X m
Sl E >
x4z ] .
@ z @ E § g g Remarks:
el
& aE Qlel |1zl 8| o
= Eé b it S =l 31| 9
— i @D = —
€ |2y 26 AEEIEIREIE MATERIAL DESCRIPTION € | weLL DiacrAw
e A Bl ~te|Ble|lglalg|za =
bolEZ| 22 okl 0| Bl 2|2 &
0 OB gPT Lo | O LL | Pl = [G] [a]
% nodules.
7] 4.6 4 -~ Grading to FAT CLAY (CH} with abundant calcareous B
z, /7, nodules, more reddish tan and very siiff @ 27 ft. | 27
/ -CH- FAT CLAY: Light gray and reddish tan, very sfiff to
— % hard, with occasional oxidation and calcareous nodules. -
» 0 é o
V -CH- SANDY FAT CLAY: Gray and lan with some light
n / brown mottling, soft to medium stiff, with oxidation I~
g
| / throughout. bentonite
0 A 325 chip
] 7 ~CH- FAT CLAY: Gray, very stiff {o hard, biocky, heavily L seal
/ oxidized, with calcareous material throughout.
] -- Slickensides, fracture planes @ 33.5 ft. | 34
0 -ML- CLAYEY SAND: Tan and fight brown, soft, moderately
B | 1o heavily oxidized, moist, grading to CLAYEY SILT (ML). ,——35
-ML- CLAYEY SILT: Yellowish brown and light brown, soft
- 0.4 to medium stiff, no oxidation, no calcareous material, moist. [~ »
<1 aomo
™ silica
\ sand
7 38,5
] -CL- SILTY CLAY: Tan and gray, very stiff fo hard, slighfly B
o sandy, with abundant calcareous material and nodules,
40 % oxidized. _
l 0 % :
| % -- Becoming more fan @ 42.5 ft. L
- 0 % - Slickenside feature @ 43.8 ft. — s
b po10
45 / L S.S.
/ -- Heavily calcareous on fracture planes @ 42.5 ft and 486.0 sereen
- 0 % ft L.
/ -~ Slickenside, 45 degrees from horizontal, with large B
| calcarsous nodules and staining @ 47 ft. 148
0 // -CL- SILTY CLAY: Tan and reddish tan, very stiff to hard,
| / with calcareous nodufes. [—
50 50
f N/ Sptit ~ Operation
%?g;};:er M Sgo on Penetrometer | Fynac: III Auger Notes:
I Shelby {l'l Vane Shear gggw ml Alr Rotary
= Bulk v F. =[=] Continuous Core
ngple Catifornia E| = Flight Auger Barrel
ko | Grab PP e Wash Drive
S:ranple Sonlc Rotary Casing
Logger:  chidstian M. Lluli Drifling Equipment;  sonic Rig 128 | Conlractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * 8-27-13 " * TT_AUSTIN_ENVGEOTECH_WELL *

Revised 5-18-12 {RHM)
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TETRATECH LOG OF BORING B-1 Page
3 of 3
Project Name:  FPC-TX SUPPLEMENTAL ACC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation;  14.69
dorehole Number:  B-1 Borehote i) Date Starfed:  6/12/2013 Date Finished:  6/12/2013
WATER LEVEL OBSERVATIONS
oy B\E White Driling X m  Upon Completion of Drilling ¥y m
N = =
o Flgl o =l Remarks:
¥ z Wi = 5] = =
& ] ziz| &l = o
[ oF 910 sz &8lo
z| | 23 ARSI
— =lol o ]
B |G z| bakF | LE % 213|225 3
o |Oo 5 SPT e | E| O L | i = ] . a
7 -CH- FAT CLAY: Reddish tan with occasional gray mottling, 20140
B / very stiff to hard, with manganese oxide staining. N :g'rfg
7 % — s
bentonita
/ chip
m — backdill
55 % |
— 4 — I\I'ati\‘ve;_|
sloug
’” 57
Bottom of borehole at 57.0 feet.
Sampler N Split N penetrometer | SPeEration lIl Auger :
Types: /N Spoon B4 Types: Notes:
. Shelby |I'I Vane Shear ggﬁaw m Air Rofary
3 Buik I [E[=] Continuous Core
S:mple E Catifornia E| =t Flight Auger Barrel
fm] Grab 72/ . Wash Drive
Sern?npie Sonie E Rotary Casing
Logger:  Chrisian M. Liui Drifling Equipment:  SonicRig 128 | Contractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ © 8-27-13 " * TT_AUSTIN_ENVGEOTECH_WELL "

Rewlsed 5-16-12 (RHM)




TN

i,

TETRATECH
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LOG OF BORING B-2

Page
1 of 2

Project Name:

FPC-TX SUPPLEMENTAL ACC CHARACTERIZATION

Borehcle Location:

Former Brookings Property

Surface Elevation:

16.3

Jorehole Number:

B-2

Borehole
Diameter (in.):

Date Started:  6/21/2013

Date Finished:

62112013

PENETRATION

STANDARD
TEST

WATER LEVEL OBSERVATIONS
While Drifling ¥ m  Upon Completion of Drilling

Remarks:

¥

LIQUID LIMIT
PLASTICITY INDEX

DEPTH (ft)
OPERATION TYPES

g
—

SAMPLE RECOVERY (%)
MOISTURE GONTENT (%)
DRY DENSITY (pcf)
MINUS NO. 200 (%)

PID
(ppm}

,_
-
3

MATERIAL DESCRIPTION

DEPTH ()

WELL DIAGRAM

Casing Top Elav: 18.05 (ft}
Casing Type: 8.5,

15

IES
] | ] | | I |
D e e ] SAMPLE

20

25

-CL- SILTY CLAY: Moltfed brown and reddish brown,
medium stiff, with roats.

-CL- SILTY CLAY: Dark brown to black, soft o medium
siiff.
-~ Dry, sfightly friable @ 1-3 ft.

-- Slightly moist @ 3-4 ft.

=

-CL- SILTY CLAY: Reddish tan 1o light reddish {an, medium
stiff to stiff, with calcareous material.
== Thick SILT (ML) layer @ 5-6 ft.

-GH- FAT CLAY: Reddish brown with occasional gray
moftling, medium stiff to stiff, with occasional manganese
oxide staining.

-« Thin, SANDY CLAY {CL) @ 8.8-9 ft.

0.2

-CL- SANDY CLAY: Reddish tan, soft, with yeilowish
brown, oose SILTY SAND (SM) lenses.
- SILTY SAND (SM) layer @ 11-12 ft.

2.5

LI HIHIHIIMIMMIMTDINMINY orvere s

-CL- SILTY CLAY: Light reddish brown to reddish tan, soft
to medium stiff, with occasional gray mottling, jointed, fatter
with depth.

== BILT (ML) with thin clayey lenses @ 16.5-17 ft.

-SM- SILTY SAND: Light brown to yellowish brown, loose,
very fine grained.

- With clayey lenses @ 18-18.5 fi.

-CL- SILTY CLAY: Light gray with yellowish brown motifing,
stiff to medium stiff, with occasional calcarecus nodiles,

8.5
A

20

-CL- SILTY CLAY: Light gray moftled with abundant
manganese oxide specks, soft to medium stiff, with
occasional tan layers at depth.

-CL- SILTY CLAY: Light brown and tan, soft fo medium
stiff, with common calcareous nodules.

-- Softer and sandier @ 23-24 fi.

215

24

AN\

-CL- SIETY CLAY: Yellowish brown and gray, cccasicnally
motiled with reddish tan, medium stiff, with calcareous

Sampler  [\/] Split
Typeg: M

2] Bulk

Spoon

. Shelby

]
M Penefrometer

[ii Vane Shear

Operation
Types:

Mud
Rotary

Continuous

m Auger
m Air Rotary

=

-

e
1~ Concrete

seal

and pad

v

- Cement/
Bentonite
grout

NN NN NSNS N NN NN ST

NI

Notes:

Core
Baryel

ZA Sample

b Grab
& Sample

California E

Sonic

Flight Auger

Wash
Rotary

Logger:  Cheistian M. Lluil

Drilling Equipment;  Sonic Rig 128

Contractor;

Boarl Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * B-27-13° ' TT_AUSTIN_ENVGEOTECH WELL "

Revised 5-16-12 (RHM)
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TETRATECH
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LOG OF BORING B-2

Page
2 of 2

Project Name:

FPC-TX SUPPLEMENTAL AQC CHARACTERIZATION

Borehole Location:

Former Brookings Property

Surtace Elevation:

15.3

Borehole Number:

B-2

Borehole
Diameter (in.):

Dale Started:  6/21/2013

Date Finished:

6/21/2013

OPERATION TYPES

DEPTH (f)

PENETRATION

STANDARD
TEST

S

T
]

PID
{ppm)

WATER LEVEL OBSERVATIONS
While Drilling ¥ m  Upon Completion of Drilling

Remarks:

r

LIQUID LIMIT
PLASTICITY INDEX

SAMPLE RECOVERY (%)
MOISTURE CONTENT {%)

DRY DENSITY {pcf)
MINUS NO. 200 (%)
GRAPHIC LOG

,_
o
3

MATERIAL DESCRIPTION

DEPTH (ft)

WELL DIAGRAM

30

40

45

nodules.

-3M- SILTY SAND: Light brown to light reddish brown,
loose.

-- Slightly clayey @ 28.5-28.8 it,

-- CLAYEY GRAVEL (GC) layer, dark brown clay with smal
to medium gravel @ 28.8-20 ft.

[

-CL- SANDY CLAY: Light gray, medium stiff, with
occasional reddish tan mottling, with abundant calcareous

DOz

material and nodules.

-CL- SILTY CLAY: Light gray and yellowish brown, medium
stiff, with calcareaus material and oxidized zones, with
occasional reddish tan motifing.

-~ Silt lenses @ 33-33.8 ft,

7

~CL- SANDY CLAY: Light gray and yeliowish brown, soft,

\with occasional CLAYEY SAND (SC) lenses.

-8P- POORLY GRADED SAND: Light gray and light brown,
occasionally yellowish hrown, loose, grading to CLAYEY

7

SAND (SC).
-+ Light gray, loose, non-cohesive, with no clay fraction @

MAMmHHimmm

35.8-36.3 .
-- SANDY CLAY (CL) @ 36.3-36.5 ft.

-CL- SILTY CLAY: Reddish brown, medium stiff, with
sional gray mottiing.

I

-CL- SILTY CLAY: Light gray, medium stiff to stiff, with
abundant calcareous material.

- Soft @ 42-44 &.

— Large calcareous nodules @ 45-46 ft.
~ SANDY CLAY (CL) zone @ 45.8-46.3 ft.

i

316

8 [.

3/8"
bentonite
chip
seal

- w1 20140
S silica
sand

sefeen

Bottom of borehole at 47.0 feet.

Sampler
Types:

X e

. Shelby
[223 Bulk
Sample
lin ] Grab
Sample

(K

W |

ll Vane Shear

California

Sonic

Penetrometer

Operation

Types:

Mud

Raotary
Continuous
Flight Auger

Wash
Rolary

m Auger
IE! Air Rotary

Notes:

Core
Barrel

Drive
Casing

Logger:

Ghristian M. LIull

Drilfing Equipment:

Sonic Rig 128

Confractor:  Boart Longysar

FPC-TX SUPPLEMENTAL AOG CHARACTERIZATION.GPJ ™ 8-27-13 " " 7T _AUSTIN_ENVGEOTECH WELL "

Revised 5-16-32 {RHM)
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LOG OF BORING B-3

Page
1 of 3

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Location:

Former WWTP

Surface Elevation:  20.04

Jorehole Number:

B-3

Borehaole
Diameter {in.).

Date Started:

6/16/2013

Date Finished:  8/16/2013

OPERATION TYPES

DEPTH (ft)

PENETRATION

STANDARD
TEST

SAMPLE RECOVERY (%}
MOISTURE CONTENT (%)

(ppm)

SPT

DRY DENSITY (pcf)

LIQUID LIMIT
PLASTICITY INDEX

MINUS NQ. 200 (%)

rﬂ
-
o

While Driling ¥

Remarks:

WATER LEVEL OBSERVATIONS
m  Upon Compietion of Drilling ¥ m

MATERIAL DESCRIPTION

WELL DIAGRAM

DEPTH {ft)

Casing Top Elav: 22.98 (ff)
Caslng Type: 5.5.

ol PID

Y

0.3

1.1

15

medium stiff, with roots.

-CL- SILTY CLAY: Motiled dark brown and reddish brown, -

N

lighter with depth.

-- Silty @ 3-3.5 ft.

-CH- FAT CLAY: Dark gray, stiff, very plastic, with roots, X .

|- Concrete
seal

2
-1
"4 and pad
Al

tan, with calcareous material.

-CL- SILTY CLAY: Mottled reddish brown, gray and reddish |

\~ Gray SANDY CLAY (CL) @ 7.5 ft.

N

-ML- SiLT: Reddish brown to reddish tan, loose to medium

[_.

\me{iium stiff, jointed.

dense.
\-- Grading to LEAN CLAY {CL) @ 8-8.5 ft.
-CH- FAT CLAY: Reddish brown with gray mottiing,

slightly clayey.

\-SM- SILTY SAND: Reddish tan to yellowish brown, foose, —

20

25

staining.

-CL- SILTY CLAY: Mottled reddish brown and gray,
medium stiff o stiff, calcareous, with manganese axide 13

-CL~ SILTY CLAY: Reddish tan, soft, lighter with depth.
-- Grades fo CLAYEY SILT (ML) @ 11.5-12.5.
-- With gray mottling, stiffer @ 12.5-13 ft. =

-CH- FAT CLAY: Reddish brawn, stiff, with occasional gray
mottling, with manganese oxide staining. —
-- Slickenside @ 15.5 ft.

17,3

~-CH- FAT CLAY: Light gray and yellowish brown, medium
stiff to stiff, with abundant oxidation, jointed.

18.8

-5C- CLAYEY SAND: Reddish tan, loose, moist, grading fo

[19.3

Rt
RN P
NN NN NN NN NSNS LR,

CLAYEY SILT (ML).

jointed, sharp lower contact.

-CH- FAT CLAY: Reddish brown, medium stiff to stiff,

= Cement/
Bentonite
groul

20.7
/-

-CL- SILTY CLAY: Motlled reddish brown, gray and reddish
tan, with calcarecus nodules and manganese oxide staining.  |—
-- Predominately reddish hrown, blocky @ 21-23.8 ft.

238

-CL- SILTY CLAY: Gray, medium stiff to stiff, with I~
abundant calcareous nodules, jointed, with manganese oxide

]
NN

Sarapler
Types:

X Shen

. Shelby

72 Bulk
/* Sample

Grab
Sé?nple

]

g Penetrometer
Il-i Vane Shear
California

Sonic

Operalion

Types:

Mud

Rotary
Continuous
Flight Auger

Wash
Rotary

Core
Barrel

N/ Gitig

Notes:

Logger:

Christian M. Liull

Drilting Equipment;

Sonic Rig 128

Contractor:

Boart Longyear

FPC-TX SUPPLEMENTAL ACGC CHARACTERIZATION.GPJ ~ 8-27-13 * ™ TT_AUSTIN_ENVGEOTECH_WELE. "

Revised 516-12 (RHM)




TETRATECH

LOG OF BORING B-3

Page
2 of 3

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Location:  Former WWTP Surface Elevation.  20.04
Aorehole Number:  B-3 Borehdle iy Date Started:  6/16/2013 Date Finished: ~ 6/16/2013
WATER LEVEL OBSERVATIONS
s| & While Driling ¥ m  Upon Completion of Driling ¥ m
= 5
0 | &gl e al| ~ Remarks:
1 z wil e B =z | &
a Q 2lz|l&lei | 3
£ g5 ol8|zlE1El8ig
Z < 3] = - Q .
— | W o = — =
= L | 1| £LEZw = = a &) 5 73] I T
= |2 |x| e=ww =& o = S o -
o |Wls| ok o g = alzi e = < [
1] [N =5|< o = 14 i)
[a] Oju SPT o, | U = ] LE | B = 0] =
0 // staining and oxidation.
. 0 % N
i 0 / -- Faults and slickensides every 8 in. throughoust, very stiff, B
. / fatter with reddish tan moftling @ 28-31 ft. L
30 % "
_ o / -
] 0 / }
35 /
35.5
i 7 -CH- FAT CLAY: Gray and yeliowish lan, soft to medium B
h a stiff.
A -- Siit lenses @ 36.5 fi. | 37
7 -- Be¢oming reddish brown @ 36.8 ft, [
- / -CH- FAT CLAY: Reddish brown with gray veins, —
0 / occasionally reddish tan, with occasional manganese oxide
— / staining, - 38"
bentonite
40 / chip
0 / — seal
7 / . ) B " 20mp
/ ~ Predominately reddish brown @ 42.3-45.5 ft. siuc:
7] 0 % ~ Sy, with thin sitt lenses @ 43-44 ft =
> %
45 -
0.1 A 45.5
] ~CL- SANDY CLAY: Reddish tan to reddish brown, with L
/ occasional gray clay, medium stiff, oxidized,
-+ Layer of oyster shell fragments @ 46.4-46.7 ft. |47
W/// \ - Becoming off-white to very fight gray SANDY CLAY (CL)
o / with yellowish brown mottling @ 46.7 . .
0 / -CH- SANDY FAT CLAY: Light gray, occasionally off-white
— / with yellowish tan mottling, medium stiff to very stiff, with -
50 A fracture planes, with very small calcareous nodules.
- — :
_Sripn;g!:er ggg&m Penefrometer %F,J;égt on lII Auger Notes:
. Shelby Iﬁ Vane Shear Egéry D} Air Rotary
23 Bulk A g .. . S| Continugus Core
ngple P} Gatifornia =l Flight Auger Barrel
[ ] Grab [233 . Wash Drive
Sample b‘;‘ Sonic E Rotary Casing
Logger.  Christian M. Llull Drifling Equipment:  SenicRig 128 | Confractor:  Boar Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ ~ 8-27-13  * TI_AUSTIN_ENVGEOTECH_WELL -

Revised 5-16-12 (REM)




TETRA TECH

LOG OF BORING B-3

Page
3 of 3

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Location:  Former WWTP Surface Elevation: 20,04
Jorehole Number;  B-3 %%‘the?!; (in.): Date Started:  6/16/2013 Date Finished: 6/16/2013
WATER LEVEL OBSERVATIONS
ES While Driling ¥ m Upon Completion of Driling ¥ m
Sl -
~ | B e
o o 21 - Remarks:
£l | 3 Yl 8l | 2| E
L oF glolXisirtlglo
z = mlolElSIol S| 9
= | O & 7] = -
E = lw % 'LI_J - s L\:‘: ﬁ % 5 % 5} MATER!AL DESC RlPT]ON B WELL DIAGRAM
T <t 3] £2Z2wm - = =] ] 5 0 £ X
E ik mWim ol =4 Zl =
o H.I_ = o a g_ E o] 32 Jl & = é m
8 |Gis SPT EZ|a) =2 0L pp] B @ Qa
7 - Slickenside, soft @ 48 f1,
m 0 / a
_| / -- Natura! fracture, increased yellowish brown mottling @ B
51.51t.
» / - Heavily calcarecus, with abundant large nodules, |
0 A manganese oxide staining, and abundant oxidation @ 53.5
_ 7 \51,5-53.5 &, L
55 / -CH- FAT CLAY: Light gray and yeliowish brown, medium
0 / sfiff fo stiff, with abundant oxidation and calcareous nodules. ag
bentonit
| A ) : l : 56 cﬁi?)ﬂnl e
-CL~ SILTY CLAY: Reddish brown with gray mottling, backfill
/ medium stiff, slightly sandy, with trace calcareous material
and oxidation staining.
Bottom of borehole at 57.0 feet,
i o Operation
?gprgg{:er g;gton g Penetrometer Tf;ers: |]:| Auger Nates:
. Shelby ’ﬁ Vane Shear gggw IM Air Rotary
A Bulk v P =] Continuous Core
7 Sample Califonia e Flight Auger Barrel
kot Grab 127 _ | wash Drive
Sample Sonic Rotary Casing
logger:  Chistian M. Llull Drilliing Equipment.  sonicRig 128 | Confractor;  Boear Lengyear

FPC-TX SUPPLEMENTAL ARG CHARAGTERIZATION.GPJ * 8-27-13 " " TT_AUSTIN_ENVGEOTECH_WELL"

Revised 51512 (RHM)
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LOG OF BORING B4

Page
1 of 2

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Location:

Former TxDOT PFicnic Area

Surface Elevation:

17.8

Sarehole Number:

B-4

Borehole
Diameter (in.):

Date Started:  6/21/2013

Date Finished:  6/21/2013

PENETRATION

STANDARD
TEST

PLASTICITY INDEX

SAMPLE RECOVERY (%)
LIQUID LIMIT

MOISTURE CONTENT (%)
DRY DENSITY (pcf)

{ppm)

CPERATION TYPES

DEPTH (ff)

e
—

PID

,_
=
3

MINUS NO, 200 (%)

WATER LEVEL OBSERVATIONS
¥ m  Upon Completion of Drilling

While Drilfing

Remarks:

¥

MATERIAL DESCRIPTION

DEPTH (ft)

WELL DIAGRAM

Castng Top Blav: 20.3 (&)
Casing Type: 5.5.

15

20

3
i
f

25

-CL- SILTY CLAY: Dark brown to black, soft to medium
stiff, organic-rich.

-- Grading to ORGANIC CLAY (OH) @ 0-2 ft.
-« Transition zone with reddish brown mottling @ 2.5-3 ft.

-CL~ SILTY CLAY: Reddish brown, medium stiff, with
occasional manganese oxide stianing.
-- Gray moiiling @ 4-5 fl.

- SILT (ML) @ 5-6 ft.

1

- Reddish fan in part @ 6-7 ft,

Slightty moist @ 7-8 ft.

H
H

Blocky @ 8-9 ft.

Increasing gray veins @ 9-13 ft.

| 15.5

-ML- SILT: Light reddish brown to yellowish brown, loose,
very fine grained, with inferbedded layers.

- SANDY CLAY (CL) layer @ 15.5-15.7 ft.
-- CLAYEY SAND (SC) layer @ 16.6-16.8 ft.

16.8

-SM- SILTY SAND: Light brown fo yellowish brown, loose,
very fine to fine grained, wet.

17.8

-CL- SILTY CLAY: Light reddish brown to reddish fan,
occasionally reddish brown, soft o medium stiff, with
occasional gray and yeliowish brown mefiling.

-« Transition zone, motiled, thinly laminated @ 17.8-18.8 ft.

/_1

19

DN

7

~CH- FAT CLAY: Reddish brown, medium stiff to stiff, with
abundant manganese oxide staining, grading to SILTY CLAY
{CL).

-~ Fluid-filled fracture, very soft @ 19.8-19.9 ft.

-CL- SILTY CLAY: Light gray to gray, occasionally greenish
gray, very stiff to hard, with abundant calcareous nodules and
iron nodules, more plastic at depth.

- Concrele
zeal
and pad

NSNS

r Cement/
Benionite
grout

ZNINGNONON NGNS N NSNS NN NN SR TR

NS CN NN ESUNINISUNUN

Sampler
Types:

Spiit

Spoon

. Shelby

Bulk

Grab

Bample

Sample

7]
M Penetrometer

II'I Vane Shear

hd ..
Callfomla

Sonic

Operation
Types:

Mud

Rotary

Continuous
Flight Auger

Wash
= 1 Rotary

III Auger
m Air Rotary

Notes:

Core
Barrel

Drive
Casing

Logger:

Christian M. Llull

Drilling Fquipment:

Sonic Rig 128

Confractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AQC CHARACTERIZATION.GPJ " 8-27-13" ' TT_ALISTIN_ ENVGEGTECH_WELL "

Revised 5-16-12 (RHM)




‘-“:' TETRATECH

LOG OF BORING B-4

Page
2 of 2

Project Name:

FPC-TX SUPPLEMENTAL AQOC CHARACTERIZATION

Borehole Location:

Former TxDOT Picnic Area

Surface Elevation:  17.8

Jorehole Number:

B4

Borehole
Diameter (in.):

Date Started:  6/21/2013

Date Finished:

6/21/2013

PENETRATICN

STANDARD
TEST

PLASTICITY INDEX

LIQUID LIMIT

OFERATION TYPES

DEPTH (it}

S

o
-

SAMPLE RECOVERY (%)
MCISTURE CONTENT {%)

DRY DENSITY {pcf)

PID
{(ppm)

r.
[
2

MINUS NO. 200 (%)

WATER LEVEL OBSERVATIONS
White Drilling ¥ m  Upon Completion of Drilling

Remarks:

B4

MATERIAL DESCRIFPTION

DEPTH (ft)

WELL DIAGRAM

40

45

- Occasional light yellowish brown mottiing @ 23-27 ft.

-- Calcareous lens @ 26.7 ft.

-- Transition zone, moist, with silt lenses, light brown,
\occasionaily reddish tan and gray @ 27 ft.

-CL- SILTY CLAY: Reddish brown tq reddish tan, maedium
stiff to very stiff, with occasional gray mottling, occasionally
soft, with large calcareous blebs, dry, iransitional zone.

-CL- SILTY CLAY: Reddish brown and gray, soft to
medium siiff, jointed, slightly sandy with thin silt lenses.

-CH- FAT CLAY: Reddish brown with gray veins, medium
stiff to very stiff, with occasional manganese oxde staining,
biocky.

-- Silt flenses @ 37-38 fi.

-SM- SILTY SAND: Light reddish tan to vellowish brown,
foose to medium dense, with occasional gray motiling,

micaceous, grading to SANDY CLAY (CL) and CLAYEY
SAND (SC).

\~CL- SILTY CLAY: Reddish brown with gray mottling, stiff

to very stiff. . .
\-- Grading to SANDY CLAY (CL), reddish tan @ 41.3-41.5
i . .

-8C- CLAYEY SAND: Reddish {an, loose, very fine grained,
with occasional gray metiling, moist, grading fo SANDY CLAY
(CL).

.. Qyster shell fragments @ 42.3-42.5 ft.

- Erosional contact @ 42.5 .

4 -CL- SILTY CLAY: Light gray to greenish gray, very stiff to

stiff, with abundant calcareous nodules throughout, with
occasional reddish tan mottling.
-- Slightly sandy @ 44-46 ft.

305 .
| 405 1]
a5 o

425 [ ]

"
hentonite
chip
seal

;4 20040
. silica
sand

4 20/40
.} silica
sand

|

Bottom of borehole at 47.0 feet.

——

Sampler  [N\/] Split
Typeg: M Spoon

. Shelby

7 Buik
Sampie
kg | Grab
Sample

Operation
Types:
Mud
Rotary

|

g Penetrometer
[ﬁ Vane Shear
California

Sonic

Wash
Rotary

Continuous
Flight Auger

Drive
Casing

MNoles:

Core
Barret

Logger:

Christian M, Elull

Drilling Equipment:

Sonic Rig 128 | Contractor:  Boart Longysar

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * 8-27-13" " FT_AUSTIN_ENVGEOTECH WELL "

Revised 5-16-12 (RHM)
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LOG OF BORING B-5

Page
1 of 2

Project Name:

FPC-TX SUPPLEMENTAL ACC CHARACTERIZATION

Borehole kocation;

VCM Area

Surface Elevation;

19

Jorehole Number:

B-5

Borehole
Diameter (in.):

Date Started:  6/19/2013

Date Finished:

6/19/2013

OPERATION TYPES

DEPTH ()
SAMPLE

STANDARD

PENETRATION

TEST

SPT

SAMPLE RECOVERY (%}
MOISTURE CONTENT (%)

PID
(ppm)

DRY DENSITY (pcf)

LIQUID LIMIT
PLASTICITY INDEX

MINUS NO. 200 (%)

I__
-
x

WATER |.EVEL OBSERVATIONS
While Drifing ¥ m  Upen Completion of Drilling

Remarks:

r

MATERIAL DESCRIPTION

WELL DIAGRAM

i e N o N e N A N A N N NN a NN
W

15

ity

20

25

-CL- SILTY CLAY: Brown, soft, with organic material and
reots, slightly moist,

\-- Thin reddish brown layer @ 1.3-1.5 ft.

-CL- SILTY CLAY: Dark gray to dark gray brown, soft o
medium stiff, stiffer with depth.
-- Occasional yellowish brown mottiing @ 3-3.5 fi.

-CL- SILTY CLAY: Brown fo light reddish brown, medium
stiff to stiff, with manganese oxide staining, with smal
calcareous nodules.

-~ More reddish brown @ 5-6 ft.

-CL- SILTY CLAY: Reddish tan to light reddish brown,
toose, occastonally mottled, with occasional gray laminae,
grading to CLAYEY SILT (ML).

-- Thick layers of silly clay interbedded with silts @ 7-8 ft.

-CL- SILTY CLAY: Reddish brown with gray veins, medium
stiff to stiff, blocky, waxy, with occasional manganese oxide
staining, grading o FAT CLAY (CH).

2.5

-CH- FAT CLAY: Reddish brown, medium stiff, with trace
gray veins and manganese oxide staining, grading o SILTY
CLAY (CL) in part.

16

-CH- FAT CLAY: Gray, medium stiff, with reddish and

yellowish brown veins.
-~ Transition zone @ 16.5 #.

-SC- CLAYEY SAND: Reddish tan and yeliowish brown,
occasionatly light gray, medium dense, with silt lenses
throughout, grading fo SANDY SILT (ML) in part.

«CL- SILTY CLAY: Reddish brown and reddish fan,
medium stff fo stiff, jointed, with abundant manganese oxide
staining, with gray mottiing.

AANHDOAIDDEEEEIAIIESSIOOSOSOSOSIOIOIOAO

-~ Thin (~1 inch) CLAYEY SAND (SC} stringer, soft, lvose
@185t

-- With gray clay veins @ 19.5-20 fi.

-- Thin calcareous nodules fayer @ 20-20.1 ft.

-CL~ SANDY CLAY: Light gray to greenish gray, soft to
medium stiff, with abundant calcareous nodules, with
yellowish brown mottling at depth and increased large

16,5

175

Sampler
Types:

Split
Spoon

. Shelby

Bulk
Sample
Grab
Samyple

N
Penelrometer

[’" Vane Shear

Operation

Types:

Mud

Rotary
Caontinuous
Flight Auger

Wash
Rotary

k4

m Auger
Air Rotary

Vi

Notes:

Ny

Drive
Casing

Logger:

Christian M. Llull

Drilling Equipment:

Barrel
SonicRig 128 | Confractor:  Boart Longyear

FPC-TX SUPPLEMENTAL ACC CHARACTERIZATION.GPJ ' 8-27-13 " " TT_AUSTIN_ENVGEOTECH WELL "

Revised 5-16-12 (RHM)




@ TETRATECH

LOG OF BORING B-5

Page
2 of 2

Project Name;

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Lacation:  VCM Area Surface Elevation: 19
dorehole Number:  B-5 B?;ﬁ.gt’g in.): Date Started:  6/19/2013 Date Finished: 6/19/2013
WATER LEVEL OBSERVATIONS
z ;E While Drifing ¥ m  Upon Completion of Drilling N4 m
S
o A I Q — Remarks:
B z Wle|% =
& @] z2l=zl1&le| 31 5
r o= 8149 Elclgle
zi | &8 Iy % Jla| 99
£ 8 ul 85, GiE| 2 ol i Slo MATERIAL DESCRIPTION £ | WELL DIAGRAM
El&iz| Shb ~jagjhloalelalg|z £
BEE SR 0B 8 g2l 2 g G
B |68 T | &S| Z ol [m]| =0 o
0
- /// 26
/ -CL- SILTY CLAY: Mottled light gray, yeliowish brown and
/ light reddish tan, medium stiff to stiff, with manganese oxide  |_
0 staining.
_| / -- Increased manganese oxide staining @ 27.5 ft.
/ 285
| 7 -CL- SILTY CLAY: Meitled gray, reddish tan and yellowish -
0 / brown, with abundant manganese oxide staining, iron
30 / nodules, and small calcareous nodules. | 30
-CL- SILTY CLAY: Reddish brown and gray, very stiff fo
- hard. —
o ? -- Calcareous lenses @ 31-31.5 ft.
i 0 é !
N / - Hard @ 34-37 ft. B
5 | ) N
0 /
0 / B
] / -- Slickenside @ 37.5 ft. B
/ -- Layer of predominately gray @ 37.5-38 ft.
- q / L
0 /
40 / n
/ -~ Increasing reddish tan motiling @ 40-41 ft.
7] 0 / -« Predominately gray clay with reddish brown veins, slightly B
| g sandy @ 41-43 ft. =
_ //f 43
0 / ~CL- SILTY CLAY: Light gray to greenish gray, very stiff,
| with abundant small calcarecus nodules, stickensided, with |
/ occasional reddish tan veins.
45 / L
0 /
0 o
Bottom of borehole at 47.0 feot,
%?gégler N gggtm y Penetrometer ?f;erg}loﬂ I:[I Auger Notes:
I Shelby . Vane Shear aRﬂggw IZZ! Air Rotary
A, Moarona | [E s, [ RS
G b = | Wash Drive
S;?nple @ Senie ! Rotary Casing
Logger:  Christian M. Llult Drilling Equipment:  SonicRig 128 § Confractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CRARACTERIZATION.GPS * 8-27-13°

STT_AUSTIN. ENVGEGTEGH _WELL”®

Rovised 5-16-12 {RKM)
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LOG OF BORING B-6

Page
1 of 2

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehale Logation:

Former Brookings Property

Surface Elevation:

16.19

dorehole Number:

B-6

Borehole
Diameter (in.):

Date Started:  6/22/2013

Date Finished:  6/22/2013

PENETRATION

STANDARD
TEST

LIGUID LIMIT
PLASTICITY INDEX

OPERATION TYPES

DEPTH (#t)

0
T
=

SAMPLE RECOVERY (%)
MOISTURE CONTENT (%)
DRY DENSITY (paf)
MINUS NO. 200 (%)

PID
(ppm}

r_
-
3

Remarks:

WATER LEVEL OBSERVATIONS
While Driling ¥

m  Upon Completion of Drifing ¥ m

MATERIAL DESCRIPTION

WELL DIAGRAM

DEPTE tft)

Casing Top Elev: 18.88 (A1)
Casing Type: 5.5,

15

20

|8
] ] | | ] ] ]
R A R R R A R U R A A A T A A R A N A A N A A A A SAMPLE

25

~CL- SILTY CLAY: Brown fo gray brown, very stiff, with
abundant roots, small gravel, and iron nodules, dry.

-- Reddish tan @ 2.5-3 ft.

— Concrete
seal
and pad

e

depth,

staining @ 5-7 L.

MMM

-CL- SILTY CLAY: Reddish brown and reddish tan,
mediumn stiff to stiff, with occasional light brown mottfing, with
occasional calcareous material and thin silt lenses, stiffer with

-- Blocky, with oceasional gray veins and manganese oxide

~~ Slickenside at 45 degrea angle @ 11 ft.
-- Slightly moist and grading to FAT CLAY (CH} @ 11-12.5
t.

N NN NSRS

12,5

— Cement/

N

-CL- SILTY CLAY: Light gray and yellowish brown, medium
sliff to stiff, with calcareous material.
-- Erosional contact @ 13 #t,

[ 13

Bentonile
grout

14,3

interbedding.

-CL- SANDY CLAY: Rexidish tan to reddish brown, soft,
with very fine grained sand, thin laminae with silt and clay

-~ Slightly moist, silty @ 13.5 ft.

jointing.

-CH- FAT CLAY: Reddish brown, stiff, with occasional
oxidation staining, with occasional reddish tan and gray

- Manganese oxide staining @ 15-17 t.

-CL- SILTY GLAY: Mottied reddish brown, reddish tan,
gray, and yellowish brown, medium stiff to very stiff, blocky.

1I-_Thin sand and silt, moist @ 15.3 ft.

NN NSO

22-23 fi.

-CL- SILTY CLAY: Light gray with occasional reddish tan
and yeliowish tan mofifing, grading io SANDY CLAY (CL). I~
-- Thin, wet, clayey sand lenses (1 inch thick) @ 19 ft.
-- SANDY CLAY (CL) @ 19.5-22 ft.

-~ Light gray and yellowish brown, soft, occasionally very
soft, with gray laminae and abundant calcareous nodules @ /‘ I

N AN N NN NN NN NSO TR

NITT—_ t

%
v

Split
Spoon

Operation

S
Penetrometer Types:

hud

m Auger

Notes:

-CL- SANDY CLAY: Tan and yellowish brown, soft to very
soft, with erosional silt and sand lenses throughout,

. Shelby
== Butk
Sample
k] Grab
& Sample

{ﬁ Vane Shear

E California
Sonic

Ratary
Continuol

Wash
== | Rotary

Flight Auger

Dj Air Rotary

Core
Barrel

Diive
Casing

Ls

Logger:  Christian M. Liull

Drilling Equipme

. SonicRig 128 | Con

tractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARAGTERIZATION.GPJ * 8-27-13 " ° TT_AUSTIN_ENVGEOTECH_WELL "

Revisad 5.18-12 (RHA)




TETRATECH

LOG OF BORING B-6

Page
2 of 2

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Location:

Former Brookings Property

Surface Elevation:

16.19

dorehole Number:

B&

Borehole
Diameter (in.):

Date Started:  6/22/2013

Date Finished:

6/22/2013

PENETRATION

STANDARD
TEST

LIQUID LIMIT
PLASTICITY INDEX

OPERATION TYPES

DEPTH {ft)

S

3

SAMPLE RECCOVERY (%)
MOISTURE CONTENT (%)

DRY DENSITY (pcf)

PID
{ppm)

,_
=
T

MINUS NC. 200 (%)

While Drilling

Remarks:

WATER LEVEL OBSERVATIONS

¥ m  Upon Completion of Drifling ¥

¥

MATERIAL DESCRIPTION

DEPTH (ft)

ol SAMPLE

30

40

45

] ] ] | ] ] )
A A A A A

oceasionally with light gray to gray viens, with silty sand
lenses.
-- SILTY SAND (SM) lens, 1 inch thick, wet @ 26 ft.

-SM- SILTY SAND: Light brown to yellowish brown, loose,
non-cohesive, very fine grained, saturated.

-CL- SILTY CLAY: Mottled light gray and yellowish brown
and reddish tan, with calcarecus materiat throughout,
fransition zone.

-8C- CLAYEY SAND: Light brown and gray, loose to
redium dense, very fine fo fine grained, grading to SILTY
SAND (SM}) in part, saturated,

-CL- SILTY CLAY: Yellowish brown to reddish brown,
medium stiff to stiff, with gray motifing, with abundant
calcareous material.

[

-SM- SILTY SAND: Light brown, tan, and yellowish brown,
grading to CLAYEY SAND (SC) with occasional SANDY
CLAY (CL) lenses, saturated.

DA

-GL- SILTY CLAY: Mottled light gray, yeliowish brown, and
reddish brown, medium stiff to stiff, transition zene,

-5P- POORLY GRADED SAND: Brown fo yellowish brown,
loose, fine to very fine grained, saturated.

and reddish brown @ 39-30.5 fi.
-- Thin calcareous clay seam @ 39.3-39.4 1.

[Very fine grained CLAYEY SAND (SC), yellowish brown

-CL- SILTY CLAY: Light gray and yeHlowish brown, medium
stiff to stiff, with occasional calcareous material and nodutes.

-~ Reddish tan mottling @ 43-47 .

Boftom of borehole at 47.0 feet.

WELL DIAGRAM

bentonite
chip
seal

== 20/40
B silica
sand

- 20440
silica
sand

e
bentonite
chip
backfill

Sampler W Spiit

Types: N

@'l Grab

Spoon

. Shelby
[ Bulk
Sample

14 Sample

Operation

]
Penetrometer Types:

rﬂ Vane Shear
California

Sonic

Mud
Rotary

Wash
= 1 Rotary

1
02

=1 Continuous
Flight Auger

Auger Notes:

Air Rotary
Core
Barret
Drive
Casing

L.ogger:

Christian M, LIull

Brilling Equipment:

Sonic Rig 128

Contractor;  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATIGN.GPJ * 8-27-13 * * TE_AUSTIN_ENVGEOTECH_WFL. "

Revized 5-16-12 {RHM)
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@ TETRATECH LOG OF BORING B-7 Page
1 of 2
Project Name:  FPC-TX SUPPLEMENTAL ACGC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevation: 19,85
Jdorehole Number:  B-7 Bg%he?leer (in.): Date Started:  6/20/2013 Date Finished: 6/20/2013
WATER LEVEL OBSERVATIONS
z g White Driling X m  Upon Completion of Briling ' 4 m
N »
) & . =l Remarks:
w =z wi =i % z| &
& o 5312 2|k &
2| | 8% S181E|2|E18]8
L0 i b Q - et |
- 10 e @ -
€ |2 |y Sh w|S|z[5|6] 2|2 MATERIAL DESCRIPTION € | WELL DIAGRAM
T L 1| LZm = = 0 I T
i~ |0 jR| Eoi ~lz|Bloe|le|313}a =
5 (813080 | o218 5| 2] 2 g R
O |Clbf gpT | 2|6 | 2| 8y |p| =j 0O O | Snthess
// -CL- SILTY CLAY: Mottled reddish brown and dark brown, os 71 &
N I medium stiff, with roots. g -4 Concrete
% -CL- SILTY CLAY: Dark brown to dark gray, medium stiff, q ; q o seal
- / with occasional iron nodules, I O B Bk
13 / 7N
| 3 ¢ 4
-CL- SILTY CLAY: Light gray to dark gray, very stiff to hard, é /4
] / with abundant calcareous nodules, with manganese oxide and ¥ 4
oxidation staining. 45 é /4
5 1 /) -CL- SILTY CLAY: Motlled reddish brown and light gray - g 4
: and tan, stiff to medium stiff, with abundant calcareous é /é
— / material. - 4 &
O : ¥
1.3 / ~CL~ SILTY CLAY: Reddish brown and gray, medium stiff ; 4
_ / to stiff, with occasional calcareous material and manganese - /é ,/f
/ oxide staining, with gray veins. 4 ’
] -- Moistlens @ 8 ft. -
04 / ///‘ //]‘
10| / B ‘ ]
i 4
N / - Grading to FAT CLAY (CH) @ 11-13 ft, B /4 %
— 04 / —~ ; ." Cement/
) Bendonil
m . (R R
0.5 / -- Slickensides at 30 degrees and 45 degrees from 1 /
N / horizontal @ 13-14 ft. L 4" ‘//4
y . LYY
B / é‘. é"
03 Z. Reddish tan and tan siit, loose to medium dense, friable, ‘é /’4
\moist @ 16.2-16.6 ft. AN %
I -ML- SILT: Light brown to yellowish brown, foose, very fine 17.9 44 ‘44
_ 05 y \grained, grading ta CLAYEY SAND (SC). I~ Y, /
] -CL- SH.TY CLAY: Reddish brown, medium stiff fo stif, | /l, //‘
0.4 with cocasional thin silt stringers. ] 1
20 / -- Blocky, transition zone @ 19-19.5 ft. . /4 /4
-- Transitioning to light brown clay with fight gray and /‘ /‘
reddish brown molllin 18.5-21 ft.
. 03 @ 244 &
/ -CL- SILTY CLAY: Light gray, very stiff, with abundant Y
N / calcareocus material, with occasionat manganese oxide
staining.
N 0.3 % B
] = g+
é bentonite
25 / chip
. o 1
_SI_?S;F;!ET E ggggn g Penetrometer %g::hm mAUQGT Notes:
. Shelby ll Vane Shear gggary [EI Alr Rotary
723 Bulk h 4 I 2[Z| Continuous Core
S:mple California =4 Flight Auger Barrel
lim] Grab P22 ] Wash Drive
& Sa?nple Sonic Rolasy Casing
Logger:  christian t4, Llull Drilling Equipment:  someRig 128 | Conlractor.  Boar Longyear

FPC-TX SUPPLEMENTAL ACGC CHARACTERIZATION.GFJ " 8-27-13" " TT_ AUSTIN_ENVGEOFECH _WELL "

Revised 5-16-12 (RHM)




TETRATECH LOG OF BORING B-7 Page
2 of 2
Project Name:  FPC-TX SUPPLEMENTAL AQC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevation:  19.85
gdorehole Number:  B-7 B?;fnl‘gg in): Date Started:  6/20/2013 Date Finished:  6/20/2013
WATER LEVEL OBSERVATIONS
=l g While Driling ¥ m  Upon Completion of Driling ¥ m
S E
0 & &l ~ g — Remarks:
L =z wl .t Z| =X
o o] alzlelelT| S
£l | oE 218 SE|8]0
= s il £l 3 G| Y10
— [£2] = ) =
z 2|3 =20 giE|lalals]|oe T T
B= af el = 0 S 2 % I~
o (W)= wok a g_ '{é{ 3 E il Bl - & &
5 |6|6epr | EE|B | =S [m] 2|6 o
0.2 / 5.5 Sea
] // -CL- SANDY CLAY: Light gray, soft to medium stiff, slightly
moist, with very fine grained sand throughout, oceasionatly
grading to SANDY FAT CLAY (CH), with some CLAYEY
0.1 / SAND {SC) lenses. -
7] / - SANDY SILT (ML), light gray, loose, friable @ 26-28.5 f. X o
] / 29 sand
0.1 / -CL- SILTY CLAY: Light gray, very stiff, with oxidation
30 / staining, occasionally yellowish brown.
-~ Slickensides @ 29-29.8 ft and 30 ft.
| V -CH- FAT CLAY: Light gray and yellowish brown, very stiff
0.1 % to hard, with abundant oxidation.
7] 0.1 %
7 Z
35 | -CL- SILTY CLAY: Light gray to yellowish brown, soft to L 0010
0.2 / medium stiff, grading to SANDY CLAY (CL). 88
N / -- Silt-fitled fracture, moist @ 35.3 ft. sereen
04 ~-- Silt layer @ 36.7-37 fi. Vam
' ! -ML- SILT: Light brown to reddish fan, loose, friable, very
] "’/’/ A1 | fine grained, stightly clayey, wet, grading to SILTY SAND
/ (SM) in part.
7 0o //’///‘5 -- SANDY CLAY (CL) layer, ysllowish brown, heavily
40 o} \loddized @ 37.6-37.8 ft.
/ -SC- CLAYEY SAND: Light gray to light yellowish brown,
] with occasional reddish tan mottling, loose, very fine grained | 0H0
0.2 to fine grained, saturated, grading to SILTY SAND (SM). silica
_ -- SANDY CLAY (CL), reddish brown and gray, medium l— sand
/ stiff, transition from sand to clay @ 39-39.5 ft.
— / -CL- SILTY CLAY: Light gray to greenish gray, very stiff to -
0 / hard, with abundant calcareous material and nodules, with
— / occasional yellowish brown mottling, reddish brown along —
/ fractures, occasionally medium stiff at depth. as
45 02 - Slickensides @ 41.5-42.5 ft. - bentarile
i % ~- Occasional calcareous material-filled fractures @ 45-47 backiill
. / it. -
. .
Boltem of borehole at 47.0 feet.
8 N/] Spiit ] Operation .
Tipn;gf:er M sgéon Penetrometer | Typeg: mAUQEf Notes:
FT- Mud .
. Shelby ll—' Vane Shear Rotary Air Rotary
== Bul W P =[S Continuous Core
' S:n'iple California EIE Flight Auger Barrel
Grab 33 . = | Wash Drive
Serlﬁu)le Sonic Rotary Casing
logger:  Christian M. Llu Drilling Equipment:  sonicRig 128 | Contractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AQC CHARACTERIZATION.GPJ * 8-27-13" * TT_AUSTIN_ENVGEOTECH_WELL "

Revised 5-16-12 (N}
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TETRATECH LOG OF BORING B-8 Page
: 1 of 2
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Lacation:  VCM Area Surface Elevation:  18.41
orehole Number:  B-8 Borenole in): Date Started:  6/19/2013 Date Finished:  6/19/2013
WATER LEVEL OBSERVATIONS
| & While Driling X m  Upon Completion of Driling Y- m
~ | e bt
0 % & a8 ~ Remarks:
w =z T = =z{ &
e o 2l zl 8|l el S
°| | 85 818|cl21e| 8¢
= L = = O
—_ < V4 £El w o 3 el —
o I It ~lz|Blel2|3|g8|& =
R ekl R A Y R R g b
o [old|l spT a2l | 22| O e = 4] [a] Eif.ﬁ EgBEI;\(‘; _zu,sn ()
% -CL- SILTY CLAY: Mottled light brown, tan, and gray, soft Z) e
B / to medium stiff, with roofs. -4
7 R
_ 7 ~CL~ SILTY CLAY: Dark gray brown to dark gray, soft to o g:::crem
0 / medium stiff, with roots and organic matter, slightly moist, and pad
- 4 lighter with depth,
7 -Cl- SILTY CLAY: Light brown and tan, meditm stiff fo
5 stiff, slightly sandy in part, with organic lenses.
0 / - Oyddized @ 5-6 ft,
_ 7
/ -CL- SILTY CLAY: Light brown and tan, soft to medium
/ stiff, frable, with abundant oxidation staining.
0.3 / -- Slightly sandy @ 7-8.3 ft.
- 7
-ML- SILT: Light brown, tan, and yellowish brown, medium
- 0.4 -stiff to stiff, friable, with thin siity sand lenses and sandy clay
10 streaks.
] o -- Heavily oxidized, yellowish brown @ 10-11 ft.
h - Park orange brown SILTY SAND (SM) @ 11-12 ft,
' 0
7] 0 ///‘/ 4 -8C- CGLAYEY SAND: Dark yellowish brown to orange
B _' /; brown, loose to medium dense, very fine grained.
77
15 L[i]:] -SM- SILTY SAND: Light brown to fight reddish tan, loose, | Coments
a very fine grained, saturaied. Bentonite
grout
7] 0
T -SM- SILTY SAND: Light brown to yellowish brown, loose,
N vary fine-grained, occasionally medium dense, interbedded.
] ol -~ FAT CLAY (CH) layer @ 17.1-17.5 ft.
0 NS
/ -CL- SILTY CLAY: Light gray, medium stiff to very siiff,
7 o with abundant manganese oxide staining and caicareous
20 naodules.
-~ Transition zone, fat reddish brown clays laminated with
arganic material, gray clay lenses, and oxdized sands @
1 o 18.3-19 L.
-- Uniform, with abundant small calcareous nodules @
. / 2023 1t
_ 0 /
_ / -- Slickenside @ 23.5 ft.
25
. S~ O 1
.?‘;S;g[:er }I‘ ggﬂtm g Penetrometet Tﬁjeerg:tlon m Auger Notes:
. Shelby II'I Vane Shear I\Rnggw ]ZZI Alr Rotary
=] Bulk hd . . [H[E] Continuous Core
Sampte P4 Califoria EI Flight Auger Barrel
| Grab PP o Wash Drive
S;%p!e }“! Senic . Rotary Casing
Logger:  Christian M. Llul Orilling Equipment;  SenicRig128 | Confractor.  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ ' 8-27-13 " " TT_AUSTIN_ENVGEQTECH_WELL ™

Revised 5-16-12 [RHW)




TETRATECH LOG OF BORING B-8 Page
— 2 of 2
Project Name:  FPC-TX SUPPLEMENTAL ADC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevafion:  18.41
) Borehole X L i
Jorehole Number:  B-8 Diameter {in.): Date Started:  6/19/2013 Date Finished: 6/19/2013
WATER LEVEL OBSERVATIONS
= & While Driling ¥ m  Upon Completion of Driling X m
NG >
0 - . =0 Remarks:
g_—' = [TE} = G = =
0 2zl &\l e| 2| o
£l | aF 3|81 z|2|E|8¢
Z S i a AR
E e lal Sl -lziglete|algla =
o |W|S| wok ok 3 ol Z ™ 2 = B
n Q {‘Jt) SPT [T ] = [m] 1L P = o [a]
0 // -« Thin faminae, very stiff, with abundant iron nodules,
| % eccasionally gray and reddish tan @ 25-27 ft. N
0 Z B
_| / — T
0 % bentanite
30 chip
/ — seal
] o :
a % -CL- SILTY CLAY: L‘lght gray, reddish brown, and yellowish -1 aom0
a / brown, stiff to very sitiff, laminated. | S sitica
/ sand
7 0 / -~ Increased calcareous material and nodules, very stiff, dry
| @ 33-34.5 ff.
35 | // -- Softer, moist clay @ 34.5-35 ft.
0 1ifi| -SM- SILTY SAND: Reddish tan and light gray, loose to
- == medium dense, grading to SANDY CLAY {CL), grading to |
/ \SILT (ML), moist. /1
o % ~CL- SILTY CLAY: Reddish brown with thin gray veins, e
¢f/ medium stiff to very stiff, laminated, with manganese oxide
= / \staining, increasing gray with depth, transition zone. /_ N g-ﬂsm
] / <CL- SILTY CLAY: Light gray, medium stiff o very sfiff, streen
0 / with abundant smalt calcarecus nodules, occasionally
40 / off-white.
7,
— 0 -CL- SANDY CLAY: Light gray, medium stiff, with abundant
/ calcareous nodules. :
1 / -« |nterbedded with CLAYEY SAND (SC) @ 40.8-41 ft and
y 42 2-425 ft. :
7] 0 \-- Increasing oxidation with depth @ 42 ft. [
B / ~CH- FAT CLAY: Light gray and yellowish brown, stiffto -
/ very stiff, with manganese oxide veins, heavily oxidized.
45 / -- Slickensides @ 44 ft and 46.5 fi. g
¢ / henlonite
. caip
— / hackdfill
7/
Bottom of borehole at 47.0 feet.
N/ Split ] Operation
$$prggl:er M SEcl)on Penetrometer T)E);es: [[I Auger Notes:
. Shelby II Vane Shear ll\?ﬂggary m Air Rotary
74 Buk I [EE] Continuous Core
Sample E California E’ e Flight Auger Barrel
k| Grab 122, - = | Wash Drive
Sa?nple Sonic Rotary Casing
Logger:  Christian M. Llul Briling Equipment:  sonicRig128 | Contractor:  Boasrt Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ " 8-27-13 " * TT_AUSTIN_ENVGEOTECH_WELL®

Revised 5-16-12 (RHA)
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FEYRA TECH

LOG OF BORING D-45

Page
1 of 4

Project Name:

FPC-TX SUPPLEMENTAL ACC CHARACTERIZATION

Borehoie Location:

Former WWTP

Surface Elevation:

15.05

dorehole Number:

D-45

Borehole
Diameter (in.):

Date Started:  6/13/2013

Date Finished:

6/13/2013

PENETRATION

STANDARD
TEST

DEPTH (ft}
OPERATION TYPES

4]
0
o

PLASTICITY INDEX

LIQUID LIMIT

SAMPLE RECOVERY (%)
MOISTURE CONTENT {%)
DRY DENSITY (pef)
MINUS NO. 200 (%)

PID
{ppm)

,...
-
x

WATER LEVEL OBSERVATIONS
While Driling ¥ m  Upon Completion of Drilling

Remarks:

¥

MATERIAL DESCRIPTION

DEPTH (ff)

WELL MAGRAM

Casing Top Elev. 17.81 (ft}

20

25

-CL- SILTY CLAY: Dark brown with occasional reddish tan

\Jayers, stiff, with roots and organic matier.

o
(]
=1

-CL- SILTY CLAY: Black to dark brown, stiff, with roots and
organic material, dry.

-CL- SILTY CLAY: Mottled brown and btack, medium stiff,
with abundant small gravel/calcareous noduiles, dry.

-CL- SILTY CLAY: Reddish brown and brown, medium

\stiff, with roots and occasional calcareous nodules.

-CL- SILTY CLAY: Reddish tan, soft to medium stiff, with
loose silt lenses, grading to SILT (ML), dry.

/L

-CL- SILTY CLAY: Reddish brown, medium siiff, jointed,
with occasional calcareous material and manganese oxide
staining, dry.

- Moist, with gray mottiing @ 7-8 ft.

-- Chemical edor, fractured @ 8-8.5 ft.

-CL- SILTY CLAY: Reddish brown with gray veins, medium
stiff fo stiff, plastic, slightly moist, grading to FAT CLAY (CH).

MMM swee e

-CL- SANDY CLAY: Reddish brown with occasional gray

clay, chemical odor.

mottling and veins, soft to medium stiff, with lenses of fat
\-- Stiff, jointed @ 11.5 L

115

-ML- SANDY SILT: Light brown and yellowish brown, loose,
with heavy chloroform odor, with occasional gray streaks,

grading fo CLAYEY SILT (ML) and SILTY SAND (SM) in part.
-- Lithified clay zone (1" thick) @ 13.3 fi, becoming light
reddish brown below @ 14 ft.

4.3

«CH- FAT CLAY: Reddish brown to brick red, medium stiff,
very plastic, jointed, with manganese oxide streaks, with trace
oxdation.

-- Silt-filled fractures @ 14.6 ft.

-~ Sharp contacl @ 18 ft.

-CH- FAT CLAY: Gray with reddish {an motiling, stiff fo
very siiff, with oxidation staining, with occasional calcareous
nedules.

-- Slickensides @ 19.8 ft.

\-- Sharp contact @ 21.2 ft.

/_

-CH- FAT CLAY: Gray and yellowish brown, very stiff, with
abundant calcareous material.

-« Grading to SANDY FAT CLAY (CH) with increasingly

-- Calcareous layer @ 22.3 it.
\Farge calcareous hodules and heavy oxidation @ 22,5 ft,

/L

-CH- SANDY FAT CLAY: Tan and gray, soft to medium

Caslng Type: S 8.

. =1 Concrete
'1 seal
and pad

Split
Spoon

Shelby
73 Bulk
Sample
lm } Grab
Sample

Sampler

W4
Types: M

Operation

Penefromeier Types:

’E] “ane Shear
E Califcrnia EE

Wash
= ] Rotary

Mud
Rotary

Continuous

Fright Auger

\}

Notes:

Core
Barrel

Drive
Casing

Logger: Ghristian M. Liul

Drilling Equipment:

Sonic Rig 128

Contractor;  Boart Longyear

FPC-TX SUPPLEMENTAL AQC GHARACTERIZATION.GPJ ° 8-27-13 " ~ TT_AUSTIN_ENVGEOTECH _WELL "

Revised 616-12 (RHM)




@ TETRATECH

LOG OF BORING D-45

Page
2 of 4

Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

a

Borehole Location:

Former WWTP

Surface Elevation:  15.05

Aorehole Number:

D-45

Borehole
Diameter (in.}:

Date Started:  6/13/2013

Date Finished:

6/13/2013

PENETRATION

STANDARD
TEST

LiQuio LIimIT

PLASTICITY INDEX

DEPTH (i)
OFERATION TYPES

[#2]
3
—

SAMPLE RECOVERY (%)
MOISTURE CONTENT (%)

DRY DENSITY (pcf)

FiD
(ppm)

-
rm

. MINUS NO, 200 (%)

e

WATER LEVEL OBSERVATIONS
White Drilling X m  Upon Completion of Deilling

Remarks:

¥

MATERIAL DESCRIPTION

DEPTH (ft)

WELL DIAGRAM

w
|
3

30

f”“\l

:
}(

I

50

siff, with oxidation staining, jointed, with common calcareous
nodules.
-- Fraciure @ 25.4 it.

i

-CH- FAT CLAY: Mottled vellowish brown, tan and light
reddish tan, soft fo medium stiff, jointed, with calcareous
nodules and trace oxidation.

-- Thin silt/sand seams @ 27.2 ft, 27.6 ft and 27.9 it.

--- Grading to SANDY FAT CLAY (CH), soft @ 28.2 ft,

-CH- FAT CLAY: Gray and yellowish brown, stiff, with {race
manganese oxide,

-- Slickenside @ 32.8 ft.

-- Fraciure plane @ 33.5 ft.
-- With silt lenses @ 33.6 ft and 34.3 ft.

MMM

/s

35

V244 -CH- FAT CLAY: Predominately gray, stif to medium stiff,

with trace oxidation.

354

I

-CL- SANDY CLAY: Off-white to very light gray, with frace
oxidation, grading to CLAYEY SAND (SC) in part.
- CLAYEY SAND (SC) lenses @ 36.,4-36.8 ft.

\=« Yellowish brown SANDY CLAY (SC) @ 37.8 ft.

NN

37.8

/'_

-8M- SILTY SAND: Very light brown to tan, loose, fine fo
very fine grained, nen-cohesive, grading to SHLT (ML),

395

-CL- SANDY CLAY: Light brown and tan, soft to medium
stiff, with frace oxédation staining, occasional grading to
CLAYEY SILT (ML),

- Very soft @ 40.9-41.7 .

4.7

-CL~ BILTY CLAY: Gray, stiff fo medium stiff, with common
small calcareous nodules, with occasional oxidation @ depth,
grading to SANDY CLAY (CL) in part.

-~ Several fracture planes every 2-4 inches @ 42-44.2 ft.

- Slickensides @ 46.7 ft and 50.3 ft.

e

r Cement/
Hentonite
grout

NSNS INSOSIN NN NN

WA N NN QNGNS

Sampler Split

]
Types: M

Spocn

. Shelby
=24 Bulk
Sample
Grab
Sample

Penetrometer
fﬁ Vane Shear

Operation
Types:

Mud
Rotary

= | Wash
Rotary

Continuous
Flight Auger

h-d
j
«Qa
o
=

Notes:

m Air Rotary
Core

Drive
Casing

Logger:

Christian M. Llull

Brilling Equipment;

Barrel
SonicRig 128 1 Contractor.  Boar Lengyear

FPC-TX SUPPLEMENTAL AGC CHARACTERIZATION.GPJ " B-27-13 7 " TT_AUSTIN_ENVGEQTECH_WELL "

Revissd 5-16-12 (REM)




TETRATECH

LOG OF BORING D-45

Page
3 of 4

Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Location:  Former WWTP

Surface Flevation.  15.05

Jorehole Number: D45

Borehole R - .
E)?a&e?er (in.): Date Started:  6/13/2013 Date Finished:

6/13/2013

PENETRATION

TEST
LIQUID LIMIT

STANDARD

PLASTICITY INDEX

SAMPLE RECOVERY (%)
MOISTURE CONTENT (%}

OPERATION TYPES

SAMPLE
DRY DENSITY (pcf)

DEPTH (ft)
PID
{ppm)

4]
=
=
=

MINUS NO. 200 (%)

s}

WATER LEVEL OBSERVATIONS
While Driling ¥ m  Upon Compietion of Drilling

Remarks:

I

MATERIAL DESCRIPTION

WELL DIAGRAM

03

09
70

1.7

1

75

-CH- FAT CLAY: Yellowish brown and gray, very stiff to
hard, very plastic, with iron nodules and trace caicareous
material.

-CL- SILTY CLAY: Reddish fan to light reddish brown with
occasional gray mottling, with abundant manganese and iron
oxde nedules and staining, with increasing calcareous
material @ depth.

-CH- FAT CLAY: Reddish brown, very stiff, with abundant
catcareous material and gray blebs.

-- Grading to SILTY CLAY (CL) @ 59 ft.

-- Sharp contact @ 62 ft.

-SM- SILTY SAND: Light brown to brown with yellowish
hrown streaks, loose fo medium dense, very fine to fine
grained, with very littfe clay, poorly graded in part, damp.

-- Trace clayey layers (1-2 in. thick) @ 66.5 fi.

ORI OO A F OO T i I S AT
IO NN R

-SW- WELL-GRADED SAND: Light brown to brown, lcose,
very fine grained to medium grained, rounded, with very few
fines.

fo 0 8 8 8 4 4 4 4 0 0 4 0 4 b b 8 4 s |

-8C- CLAYEY SAND: Light brown to yellowish brown,

loose, very fine grianed fo medium grained, with < 30% fines,

weveed -SW- WELL-GRADED SAND WITH GRAVEL: Yellowish

8"
benfonite
chip
seal

L 20040
s silica
sand

LS 0.010%
| ss.
screen

Sampler Split
Types: Spaoon

Shelby ||'| Vane Shear
74 Butk E o
Sample California i
[y} Grab , E
Sample b § Sonic

7
M Penetrometer Types:

COperation

m Auger Netes:

bﬁéggry m Air Rotary

== Continuous
= FHight Auger

Wash Grive
Rotary Casing

Core
Barrel

Logger:  Christian M. Llull Drilling Equipment:

Somic Rig 128 | Contractor;  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * 8-27-13 ° ~ TT_AUSTIN_ENVGEOTECH WELL *

Revised 515-12 (fHM)




Tt | TETRATECH LOG OF BORING D-45 Page
4 of 4
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation:  15.05
dorehole Number:  D-45 B ) Date Started:  6/13/2013 Date Finished: ~ 6/13/2013
WATER LEVEL OBSERVATIONS
s| & While Driling Y. m  Upon Completion of Dritling ¥ m
> | & i
77 | 5| = al| = Remarks:
b = T =i z| #
2 o a2l=zl &=l 2| T
& (=1 2| a I ElE| 8|0
zi | &8 Blwlgl3le| ]9 =
T § H L ZW 1 E{alao 5| @ iy T
- o il TlEi @ 5 S|z E
o, E S O 0 g_ E 5 E = =z é &
g o] % SPT allv = [w] LL | Pt = [G] O
<22e2] brown and brown, loose, coarse fo medium grained, with —]
B . * coarse clay blebs, with dark gray organic zones, with small
0.6 \rounded gravel. /_
— // -ML- CLAYEY SILT: Light tan, light brown and yellowish
/ brown, loose, occasionally medium dense, with some light
| / gray blebs,
/ -~ Grading to CLAYEY SAND (SC) @ 76.5-77.5 ft.
. / -CL- SANDY CLAY: Light brown, medium stff, with
80 M\ oxidation, with some reddish brown to tan biebs.
-CH- SANDY FAT CLAY: Metiled gray and reddish an,
| very stiff, with oxidized zones and common calcareous D -
material, jointed. silica
A 82 sand
Bottom of borehole at 82.0 feet.
N/ Split N Operation
_?sgégl:er M SEéon Penetrometer Typpes: l]] Auger Notes:
I Shalby IlT Vane Shear I\R/Iggry ’EI Alr Rotary
23 Bulk hf [F[E] Continuous Core
S:mple Califorria =; Flight Auger Bairel
k] Grab 227 P Wash Drive
Saﬁ)pie Sonic E Rotary Casing
Logger:  Chistian M. Liul Drilling Equipment:  Sonic Rig 128 | Contractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ ™ B-27-13 " * TT_AUSTIN_ENVGEOTECH_WELL "

Revised 5-16-12 (RHM)
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"R | TETRATECH LOG OF BORING D-46 Page
1 of 4
Project Mame: FPC-TX SUPPLEMENTAL AQC CHARACTERIZATION
Borehole Location:  Former WWTP _ Surface Elevation:  18.36
Sorehole Number:  D-48 Bgﬁ,{gt’g (n.): Date Started:  6/15/2013 Date Finished:  6/15/2013
WATER LEVEL OBSERVATIONS
9 g While Driling ¥ m  Upon Completion of Drilling ) m
I B =
0 & =0 Remarks:
ul z u| Bt g z| 8
o o Zlzl2|leiZ| 3
a ot = 181> |sikl 8] o
51 | 28 2lulgl2|els]s
g |2 w| S wlElzl 25 21 o MATERIAL DESCRIPTION £ | WELL DIAGRAM
T |= |3 220 FlelB8lal2|wl| I T
s || =W —~|& i = 3 0. =
n (W= wok o E <)E: ol z| 2|8 = E 5
& |63 ser cslo|=lal | [p| E| O B | G Teess 1@
/ -CL- SILTY CLAY: Dark brown, medium stiff to stiff, with = 1 .
] roots, with small to medium graval. | 1 <1
0 // -CL- SILTY CLAY: Mottied reddish tan and dark gray, " Conorete
- Z/ o Jmedium stiff, with roots commen. ,.--—2 -j.u?.' :ﬁ;'pad
/ -CL- SiLTY CLAY: Dark gray, soft, with trace smafl gravel, qq
— % moist. — %
7] 0 % -- Stiffer with depth and dry, occasionally medium stiff to
5 7 very stff @ 4 ft 5.1
// -CL- SILTY CLAY: Brown to gray brown, medium stiff to
— 0 very stiff, with iron nodules and small gravel. L 6.1
% .CL- SILTY CLAY: Reddish brown, mediumn stff to stff,
/ slightly to medium plastic, jointed, with silf lenses. -
/ -~ Slightly moist @ 7-8 ft. §
u o % B
10 / ~- Grading fo SILT (ML) @ 9.5 ft.
/ - Very fine grained SANDY SILT (ML) layer @ 10-10.5 ft.
h 0 / -- Becoming light reddish brown, with manganese oxide B
] / staining, blocky @ 11 fi. |
| D % i
| 14
q V -CH- FAT CLAY: Reddish brown, medium stiff to stiff, very
15 / plastic, with calcareous veins and manganese oxide staining. | 455
0 ML~ CLAYEY SILT: Reddish tan, very fine grained.
- -- Grading to SANDY GLAY (CL) @ 15.8 ft. ie3
-ML- SANDY SILT: Light reddish brown fo yellowish brown, |
0 loose to medium dense, with occasional clay blebs, grading to
] SANDY CLAY (CL) in part. L
- 0 ] -- SANDY CLAY (CL) layer @ 18.8-19.3 ft. 9.3
20 b -8M- SILTY SAND: Light brown to yeliowish brown, loose,
_': 1| very fine grained, moist, slightly clayey in part. 207
a / \-- Sharp confact @ 20.7 fi. Faln
0 / -CH- FAT CLAY: Reddish brown, soft to medium stiff,
] / jointed, very plastic, with manganese oxide staining. —
7] 0 /A 235
| -CH- FAT CLAY: Reddish tan with gray mottling, stiff to "
/ very stiff, with occasional manganese oxide staining, @
25 A -- Fracture plane @ 236 ft AN
N/ Split ] Operation
%;neglzer M S'F;D'Dn Penetrometer | Typmeq: III Auger Notas:
Shelby ﬁi Vane Shear g::jary m Air Rotary
¥ Butk hd . . . =&} Continuous Core
S:mp!e California EE Flight Auger Barrel
ki | Grab P . Wash Drive
Sample Sanic E Rotary Casing
Logger: Chistian M. Liull Driling Equipment:  Sonic Rig 128 | Confractor:  Boart Langyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPS * 8-27-13° " TT_AUSTIN_ENVGECTECH_WELL®

Revised 5-16-12 [RHM)
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TETRATECH LOG OF BORING D-46 Page
2 of 4
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation:  18.36
Borehole Number: D46 B i) Date Started:  6/15/2013 Date Finished:  6/15/2013
WATER LEVEL OBSERVATIONS
| 8 While Driling Y. m  Upon Completion of Driling X m
S| E b
0 Pl gl Hl o~ Remarks:
& z wlie: g Zz | &
& O 2lzi &8l 5
b fat 814 S| 8o
£l g3 TEIEHEEEE
o o = -
ElEle|col| <|z|B|5|2|3|g|z £
i iz e ob E g > D] ' :Zj < B
0 /7 | 255
N / -CL- SANDY CLAY: Gray, medium stiff, occasionally soft,
/ with abundant calcareous nodules, with trace oxidation and
/ manganese oxide staining, L
- % - Moist @ 27.8-28.2 ft. -
| / -- Increased oxidation @ 28.5 ft. |
0 / -- Grading to CLAYEY SILT (ML) @ 28.8-29.4 ft and
30 / 29.9-30.6 ft. _
_ - // | 31,1
0 111T -ML- SILT: Light brown with gray streaks, Ioose, sandy. 316
- b -SM- SILTY SAND: Light brown, loose, very fine grained to 1—
fine grained, non-cohesive, wet, grading to CLAYEY SAND
— a (SC). —
- = I Cement/
0 Bentonite
35 34.9 grout
] -CL- SANDY CLAY: Light gray, light brown and light I
reddish tan, soft to medium stiff, with occasional exidation,
7] 0 jointed, B
-- Interbedded with sand lenses @ 37-38 ft. B g
7] 0 -~ Heavily oxidized @ 38-39 ft. B
40 308
0 -5C- CLAYEY SAND: Light brown o yellowish brown, —
loose to medium dense, oxidized @ depth.
n -~ Grading to SILTY SAND (SM) @ 41 ft. B
42
] 0 -8M- SHL.TY SAND: Off-white to very light gray, loose to
| medium dense, very fine grained, interbedded with silts and
clays throughout, darker with depth, occasfenaliy grading to
| SANDY CLAY (CL) and SANDY SILT (ML). -
0
45 L
455
N -8M- SILTY SAND: Light brown to yellowish brown, loose |
o to medium dense, fine grained to very fine grained, uniform,
slightly clayey. L
-~ Predominately light brown @ 47-49 ft.
— o —
— o C[iF:| - Medium stiff clay layer @ 49-49.3 ft. 107 g g
50 F& 0 Off-white fo licht gray @ 49.3-49.7 it. : é /
i ~ o) ti
%ﬁ,gg;er Sggto N Penetrometer | T, ﬁ)eerg: ion m Auger __| Notes:
FT Mud .
Shetby II'I Vane Shear Rofary Air Rotary
3 Buik I Continuous Core
Sample California = Flight Auger Barrel
Grab [YFA . Wash Drive
SEJ;?I"INE Sonic Rotary Casing
Logger:  Chastian M. Llul Drilling Equipment.  SonicRig128 | Confractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * B-27-13" * TT_AUSTIN_ENVGEOTECH WELL

Revised 5-16-12 (RHIM




TETRATECH

LOG OF BORING D-46

Page
3 of 4

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehele Location:

Former WWTP

Surface Elevation:

18.36

dorehole Number:

D-46

Borehole

Diameter (in.):

Date Started:  6/15/2013

Dale Finished:  6/15/2013

PENETRATION

STANDARD
TEST

LIQUID LiMiT

OPERATION TYPES

DEPTH (ft)

SPT

PLASTICITY INDEX

SAMPLE RECOVERY {%)
MOISTURE CONTENT (%)

DRY DENSITY (pcf}

PID
(ppm)

-
—

3

MINUS NC, 200 (%)

While Drilling ¥

WATER LEVEL OBSERVATIONS
AYA m  Upon Completion of Drilling

Remarks:

MATERIAL DESCRIPTION

DEPTH (ft)

WELL DIAGRAM

55

A N e e ] SAMPLE

65

70

75

[=]

-CH- FAT CLAY: Gray with reddish tan mottiing, medium
stif to very stiff, with abundant calcareous nodules, with
eccasional manganese oxide staining,

-- Highly faulted @ 51-56 ft.

- Numerous slickensides (45 degrees from horizontal) @
51 ft.

- Multiple shear fractures, sfickensides, irap biock @52 ft.
-- B0 degrees from horizontal @ 52.5 ft.

- Low angle 30 degrees from horizontal @ 52.7 §t.

- Shear zone @ 53.3-54 ft.

-~ Clay filled angular fracture, slightly moist below @ 54.8
it.

-- Clay becoming very stiff, heavily oxidized @ 56 ft.

-CL- SILTY CLAY: Mottled dight gray, reddish brown and
yellowish brown, very stiff, oxidized.
-- Grading fo SANDY CLAY (CL), softer @ 57.5 ft.

-ML- SiLT: Reddish tan, medium dense, very fine grained,
slightly clayey, uniform, non-eohesive, becoming lighter with
depth.

-- Moist, grading to SILTY CLAY (CL) @ 60-61.5 ft.

~ CLAYEY SILT (ML) @ 63.5-64.2 ft.

-8M- SILTY SAND: Light reddish tan, loose to medium
dense, fine grained to very fine grained, slightly clayey,
oceasionally grading to CLAYEY SAND (SC).

-SC- CLAYEY SAND: Light reddish tan, toose, very fine
grained to fine grained, uniform.
- Saturated @ 67-70 ft.

-- Qccasional yellowish brown streaks @ 73.5-75 ft.

38"
bentonite
chip
seal

L 4= 20/40
~. ' silica
sand

Sampler Split

]
Types: M

Spoon

]
Penetrometer Types:

Operation

Mud
Rotary

Nofes:

. Shelby Vane Shear

7 Butk
2 Sample

lim] Grab
& Sample

=& Continuous

Flight Auger

Wash
Rotary

Core
Barrel

Drive
Casing

Logger:  Christian M, Liu

Drilling Equipment:

Sonic Rig 128

Confractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * B-27-13" " TT_AUSTIN_ENVGECGTECH WELL"

Revised 5-16-12 (RHM)
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T TETRATECH LOG OF BORING D-46 Page
4 of 4
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation:  18.36
dorehole Number; D46 Bgf}]he?g (i) Date Started:  6/15/2013 Date Finished:  6/15/2013
WATER LEVEL OBSERVATIONS
z| g While Driling ¥ m  Upor Completion of Diilling ¥ m
w 5 = n Remarks:
sl | 3 SIEIE| |2 € —
LT Bl =y
| o 318l x12|z|8f¢
z| | =2 Bluls3lelS]eQ
€ |2 |ul S w| %2 % 5 21| o MATERIAL DESCRIPTION £ | WELL DIAGRAM
E | x|o] sw & i 4 3 [y [
(B2t ] ofizig| |2t R] 2] 3 ?
o |GG spr | BE|G|E| B |p|E|5| o
] g /// =~ SANDY CLAY (CL) lenses with small gravel @ 76-76.5 B
/,4 fl. L7 - 0.010"
§ -$P- POORLY GRADED SAND: Light brown, tan and S.S8.
- o yellowish brown, locss, very fine grained. = sereen
80 |
4]
] 81
0 -CH- FAT CLAY: Reddish brown, stiff, very plastic, with
layers of light brown, loose, very fine grained SILT (ML) 82
Bottomn of borehole at 82.0 feet,
- — O -
Smpe D%, rereroner [ Rl | oo
= Mud .
. Shelby Vane Shear Rgm, Air Rotary
2] Bulk W Continuous Core
ngple E California Flight Auger Barret
k] Grab Ped o = | Wash Drive
& Sample Sonic Rotary Casing
Logger:  Christian M, Llull Drilling Equipment:  SonicRig128 | Contractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * 8-27-13 ° * TT_AUSTIN_ENVGEOTECH_WEEL -

Revised 5-16-12 (RHM)
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"It | TETRATECH LOG OF BORING D-47 Page
1 of 5
Project Name:  FPC-TX SUPPLEMENTAL ACC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevation:  20.41
dorehole Number: D47 B () Date Started:  6/18/2013 Date Finished:  6/18/2013
WATER LEVEL OBSERVATIONS
= 3 White Driling ¥ m  Upon Completion of Drilling 4 m
s » I —
> z w .
@ _ & i g Sl g Remarks:
& @] 212l & e| =i T
& fays 81 e - CEis8| o
g 3 u | l=lct |8
T | < L Z W) =l ala L1 w xr o
= | = Wit 1% | w = = o s
TR Y A A R A i g i
% o SPT gl | = a wlp b = o [=} g:::g %-'se El;\rs _2147 ()
) // -CL- SILTY CLAY: Dask brown, soft, organic. . A
_ 1
0 -ML- SILT: Dark brown to light brown, loose, stightly clayey. :“;_ Concrete
— 2 S| seal
-CL- SILTY CLAY: Light brown with yellowish brown and T andpao
N orange brown mottiing, very stiff, with occasional manganese | 3 5
\oxide staining.
— -CL- SILTY CLAY: Reddish brown, very stiff, slightly sandy, | 4
5 0 faminated with occasional gray lenses, /_
«CL~ SILTY CLAY: Reddish brown, stiff to very sfiff, with ™
occasional manganese oxide staining and calcareous
] 14 mateial. B
-- Abundant calcareous material @ 6-7 ft.
7.5
-CL- SILTY CLAY: Reddish brown, soft to medium stiff,

with abundant calcareous material,
- Moist, very soft @ 7.5-8.5 fL.

-~ Very stiff @ 10.5-11.5 ft.

- Maist CLAYEY SAND (SC) layer @ 11.5-12.5 ft,

LAHHIHHIIIPBIMN

«CH- FAT CLAY: Reddish brown, stiff to very stiff, with

N

-- Occasional gray veins @ 17-18 ft.

07 /
0.8 / -- Blocky @ 19-20 ft.

20

% — Becoming SILTY CLAY (CL) @ 20-22 ft. B
/ -
22

/ -CL- SILTY CLAY: Light brown to light yellowish brown,

with occasional light reddish tan mottling, medium stiff to stiff,

' b
AN NSNS YN SN N NN YNNI OSSNSO BT TR
NN SUN YU NSNS SO OGO

i
a
=
<
o
2500
7 105
I 52
{4
] 52.7
EANESY
occasional manganese oxide staining, medium to very plastic,
15 / with calcareous nodules. -
0.7 /

7 G5 with manganese oxide and calcarecus material, occasionally 233
— / \fat in part. [ a3
25 % % l -CL- SANDY CLAY: Light brawn to light yellowish brown, f
%?prgglzer m ggiton . Penetrometer .IQJJpE;Sa‘:ﬁOn m Auger Notes:
. Shelby Vane Shear I\Rﬂgg(;ry ID] Air Rotary
iy [ et
Ry NS
Logger: Christian M. Lluli Drilling Equipment:  SonicRig 28 | Contracior:  Boasrt Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * 8-27-13 * * TT_AUSTIN_ENVGEOTECH_WELL® Revised 5-16-42 (RHM)
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TETRATECH LOG OF BORING D-47 Page
2 of b
Project Name: FPC-TX SUPPLEMENTAL AQC CHARACTERIZATION
Borehole Location:  VCM Area Surface Blevation:  20.41
dorehole Number;  D-47 B ) Date Started:  6/18/2013 Date Finished: ~ 6/18/2013
WATER LEVEL OBSERVATIONS
z| & While Drilling ¥ m  Upon Completion of Driing ¥ m
W E E n Remarks:
| 3 SIEVE|I_|2]E '
9 2lels| s
AR 318|z(2/ 5|88
- < ]l Wl & o ; — —
g g w % m e ur % Z % ll:T} % O MATER'AL DESC RIPTION S WELL DIAGRAM
T | gd €2 F1 = % gl 31 0| £ o
E | e =W = = =3 o [
B R|Ee] eE |20 B2 LE 2| | &
04 7 soft, with abundant calcareous nedules and material, with
= 2 loccasional oxidation staining, grading to CLAYEY GRAVEL | 26
¢ 7 \(GC).
24| -CL- SILTY CLAY WITH GRAVEL: Motiled light gray, light 27
// brown, and light yeltowish brown, with abundant large
] / calcareous nodules, with abundant manganese oxide staining. ||
/ -CL- SILTY CLAY: Gray fo light gray, medium stiff to very
i 21.4 / stiff, with small calcareous nodules and iron nodules, I~
30 / transttion zone.
-CL- SILTY CLAY: Reddish brown to brown, soft, 305
| / occasionally medium stiff, mottled, moist, fransition zone. -
174 / - Brown clay layers @ 29.5-30.5 fi.
- / ~CL- SILTY CLAY: Gray to light gray, medium stiff to stiff, -
/ with small calcareous nodules, with occasional manganese
_ 0.8 % oxide staining. -
N % -- Abundant iron nodules @ 34-36 fi, B
3 | % N
7] % -- With occasional light reddish tan mottling @ 36-38.5 ft. B
4 76 / =
i 7 EL
_ (/77 -CH- EAT CLAY: Reddish brown, stiff, | 39
04 7 -CL- SILTY CLAY: Mottled gray, yellowish brown, and
40 % reddish brown, stiff, with calcareous nodules. -
| / o
F T -SM- SILTY SAND: Off-white fo light gray, loose, very fine
| L[o1:| grained to fine grained, | L Cement/
RS Bentonite
i L g grout
45 ER — g g
A a7
7] -CL- SILTY CLAY: Gray and yeltowish brown, medium stiff,
n / with abundant calcareous material and nodules. |
_ % a8
04 -CH- FAT CLAY: Light gray and yelfowish brown, medfum
50 A stiff {o very stiff, oxidized, with occasional calcareous nodules é &
- — i
?3&21:3 E g;g‘on Penetrometer -?f;ésa: on m Auger Notes:
l Shelby ’ii Vane Shear glggry ’E’ Air Rotary
23 Bulk o =& Continuous Core
ngpie E California Ftight Auger Barrel
[ ] Grab [?2 ] \ Wash Drive
Séample Sonle Rotary Casing
Logger:  Christian M. Liull Drilling Equipment.  SonicRig128 | Confractor.  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ * 8-27-13 ° * FT_AUSTIN_FNVGFOTECH_WELL "

Refsed 51612 {RHM)
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Tt | TETRATECH LOG OF BORING D-47 Page
3 of 5
Progject Name:  FPC-TX SUPPLEMENTAL AQOC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevation:  20.41
dorehole Number: D47 ‘[3)?;512%5' (in.): Date Started:  6/18/2013 Date Finished:  6/18/2013
WATER LEVEL OBSERVATIONS
& g While Driffing ¥ m  Upon Comypletion of Drilling L4 m
S| E
w & & é — Remarks:
w =z w| E| g =] £
- [} 2121 &l 5
Fl | ek 818 xlsiEl8]|q
= 18] | &8 *lglzlal|o]lg JAL DESCRI g
€ |12 | S wlZ| 212162 MATER PTION € | WELL DIAGRAM
ERlg| San | =|2|Blo|eld|g|E -
£ WizE| ooE ng = g | 3B 2 < o
8156 % SPT e |d | 2oL p| ®| O [n)
7 and manganese oxide staining,
] 06 / B
] % - Slickensides @ 51.5 ft. B
1 0.8 % -- Heavily fractured zone @ 53-57 ft, B g
55 % - Slickensides @ 54.5 ft, 56.5 ft, and 59.3 ft. |
33.4 %
0 Z B
7] 0.8 % B
30 / ..
1.1 / -- Increased calcareous material @ 60 ft.
| - Becoming silty, with reddish tan mottling @ 61 ft. | 61
7 -CL- SILTY CLAY: Light gray to yellowish brown, medium
] / stiff to stiff, with trace manganese oxide staining and nodules, 1~
/ with reddish tan mottling, with sfickensides at 6-inch spacing.
. 05 / - Highly faulted @ 61.5-66.5 ft. -
0 / -- Softer and sandier, with predominant reddish tan and B §
| -1 gray clay @ 67-68 f. | 68
/ -CL- SILTY CLAY: Reddish brown, medium stiff,
— micacenus. -
70 / |
/ 705
] / -CL~ SANDY CLAY: Reddish brown to reddish tan, soft, [
34 / with very fine grained sand throughout, grading to CLAYEY
Ny / SAND (5C). N
725
] 7 -CL~ SILTY CLAY: Reddish brown, soft to medium stiff, B
/ with SANDY CLAY (CL) layers.
] / ~- Soft, moist @ 73.5-74.5 ft. o
75 _ / Y%
- — -
Sompler - X3, ] penetromster | QRSN [ Aeer | Notes:
T Mud .
. Shelby ]I'l Vane Shear L) Rgtary IEI Air Rotary
74} Bulk ) ==} Continuous Core
S;mple E California E' = Flight Auger Barrel
[ Grab PP o - | Wash Drive
& S;?nple Sonic Rofary Casing
Logger:  Cuistian M. Llull Prilling Equipment:  Sonic Rig 128 | Contractor:  Boart Lengyear

FPC-TX SUFFPLEMENTAL AGC CHARACTERIZATION.GPJ * 8-27-13 " * TT_AUSTIN_ENVGEOQOTECH_WELL ®

Revised 5-16-12 (RHK]}
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TETRATECH LOG OF BORING D-47 Page
4 of 5
Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevation:  20.41
8orehole Number:  D-47 B?;ﬁ‘lhe?fr (i) Date Started:  6/18/2013 Date Finished:  6/18/2013
WATER LEVEL OBSERVATIONS
9 g While Driling ¥ m  Upon Completion of Drilling ¥ m
= e
0 Zl & - g — Remarks:
e Z Wl -] 9 z| &
a s} Zlz]l &l S|
£ | aF 819 sS|lEi 8o
z| | 23 GIC|E|IS|5l8]3
—~ {0 o w = 3 —
£ 5 u ggh m % z % E % % MATERIAL DESCRIPTION = | WELL DIAGRAM
E Azl &i5d =gl hle|lsl3d1 9| & z
o |W[s! wokF aEl2ig|lzl2]l8] = < o
w o |F oo g i Sl |
0 | O (& gpT ozl =E| O LL | B = [T} A
; | %
/ 77
0 / CL- SITY CLAY: Reddish brown, very sfiff, with trace
N / manganese oxide staining, with trace calcareous nodules, |
/ with gray clay veins.
_ / -~ Slickenside @ 78.5 ft and 82.2 iL. L
8.3
80 % B
T 217 Z B
] % - Very stiff @ 82-84 #. B
R » / B
| ,/ 84
-CL- SILTY CLAY: Reddish tan fo light reddish brown, soft,
35 | / occasionally medium stiff, grading to SANDY CLAY (CL) in . I
13.3 / part, bantonite
| % - Very saft @ 85.5-86.5 ft. B chip
0.1 % B
_ 7 88
y 2l -8C- CLAYEY SAND: Tan and light brown, loose, very fine -1 2040
| // grained, with occasional clay lenses, = | e
10.1 o
90 /// L
| /;; 91
0.9 ik -SM- SILTY SAND: Light brown to yellowish brown, loose,
| very fine to fine grained, saturated. |
I 11 B
%
95 - L
0.8 -- Becoming SANDY CLAY (CL} @ 95-96 {t.
. 96
5 -5P- POORLY GRADED SAND: Yeliowish brown to light
brown, loose, weil rounded, fine grained, with very little clay o L u.010
0.5 and silt, §8.
| | BCreen
T 0.8 B
100 Sl - SANDY CLAY {CL) laver, veliowish brown and gray @ 100
4 S H
%;Tegs:er }I‘ gggﬁm ;\E Penstrometer -?f;égtlon I:[I Auger Notes:
. Shelby [ﬁ Vane Shear ',;“ggry m Alr Rofary
72 Bulk V . =& Continuous Core
!'g S:mpie California =il Flight Auger Barrel
low | Grab X . Wash Drive
Szra?nple Sonic E Rotary Casing
Logger:  Christian M. Liull Driling Equipment:  Sonic Rig 128 | Confractor.  Boart Longyear

FRG-TX SUPPLEMENTAL AOC CHARACTERIZATION.GP * 8-27-13 7~ TT_AUSTIN_ENVGEOTECH WELL "

Revised 5-18-12 {RHi)




(Te) rermaTec LOG OF BORING D-47 Page
5 of 5
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevation:  20.41
dorehole Number: ~ D-47 porehole i Date Started: ~ 6/18/2013 Date Finished:  6/18/2013
WATER LEVEL OBSERVATIONS
| € While Driling ¥ m  Upon Completion of Deiling = ¥ m
N »
0 | & =R Remnarks:
] = w| ¥ 5 z| ®
& G 2lztele| 2| S
El | aE 318 szl 8le
z| | 57 BlSl6|316]%¢
g £ w %E]_ 1'_i_|'l % ﬁ % FLE % ) MATERIAL DESCRIPT!ON g WELL DIAGRAM
- o =lz|Biolel3| gz £
& E =] bk a g_ 'qa‘: o E i Y = é %
a|6|3] epr | E|B| 2O [m| 2|0 a
1.1 1T \e9.5-100 ft,
— 3 -8M- SILTY SAND: Light brown, loose, with yeliowish —
brown streaks and lenses, very fine to fine grained.
- 0 -
_ RIS 104
35 / -CL- SANDY CLAY: Gray brown, soft to medium stiff, with
105 / occasicnal FAT CLAY {CH}) layers, occasionally grading to
% CLAYEY SAND (5C).
7 8.3 / B
/ 107
Bottom of barehole at 107.0 feet.
. = 0 ;
S (%, Drewonae [ [Rmsr | s
. Shelby [|'| Vane Shear pgggw m Alr Rotary
=3 Bulk o Continuous Gore
S:mple E Celifornia Flight Auger Barrel
i Grab Pod oo Wash Drive
Sam ple Sonio Rotary Casing
Logger:  Christian M. Llull Drilting Equipment:  SenicRig 128 | Contractor.  Boar Lengyear

FPL-TX SUPPLEMENTAL ADC CHARACTERIZATION.GPJ * 8-27-13 " ~ TT_AUSTIN_ENVGEOTECH WELL "

Revised 5-16-12 (RHM)




T | TETRATECH LOG OF BORING P-61 Page
1 of 1
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former Brookings Property Surface Elevation:  17.6
dorehole Number:  P-61 S?;ﬁ,‘hegzer (in.): Date Started:  8/22/2013 Date Finished:  6/22/2013
WATER LEVEL OBSERVATIONS
3 g While Drilling AY4 m  Upon Completion of Drilfing ¥ m
-1 E x
0 Z1E] o 581 = Remarks:
i} = wiE| % =z | &
& a] zZlz| || 2|3
£l | aE Q18lr|glE|l8]|¢
ABEL: Slalg|2lels]s
{2in tme =lz|E|2lg|l3|8|a P
R | Mkl - o = B 2 Wl B = - b
o |O0ldl spT egla | 2ol |20 a g::;g %Ef?s 2031 i)
/ -CL- SILTY CLAY: Dark brown to dark gray brown, medium :
| stiff, with occasional roots and organic material.
_ % - Abundant calcareous nodules @ 1.5-2 ft. E:;}Cfete
% “CL- SILTY CLAY: Light brown and tan, with occasional and pad
. / gray, very stiff, with calcareous material and mottling
/ throughout.
I / -CL- SILTY CLAY: Reddish tan to reddish brown, stiff, with
5 % calcareous material and silt lenses.
“ / -~ Blocky, with gray mottling and manganese oxide staining,
% dry @6-7 ft.
/ -
] / hentonite
chip
10 / seal
] / - Thin weathered yellowish brown fayer, dry @ 11.5-11.7
o ft.
W/ -CH- FAT CLAY: Reddish brown, mecium stiff to stiff, with
-] / occasional gray veins, calcareous lenses common.
| / -+ Erosional surface @ 13.5 ft.
A -~ Heavlly cemented calcareous zone @ 13.8-14.5 ft, -
15 / .CL- SANDY CLAY: Reddish tan to fight brown, soft, with - R
/ {race gray meottling and trace wood detritus. - :2233
] STl -SM- SILTY SAND: Light brown, loase, non-cohesive, very
| -1+l fine grained, with frace yellowish brown streaks, saturated.
/ -CL-~ SILTY CLAY: Reddish brown with reddish tan streaks,
— medium stiff {o stiff, with abundant manganese oxide staining,
/ with abundant calcareaus material. - 0.010
o S5.
/ -- Heavily oxidized @ 19-19.5 fi. screen
20 /
s -- Erosional contact, heavily cemented calcarecus zone @
B / \20~20.2 ft. .

’ % -Cl- SHLTY CLAY: Light gray, medium stiff to very stiff, Ll apan
with abundant small calcareous nodules, with occasional i _sff v
reddish tan streaks and fenses. s2n
-~ Erosional surface, increased reddish tan streaks @
20.2-21.2 fl.

Bottomn of borehole at 22.0 feet.
- — 0 "
sorper [ gt G porasomotsr [ G2 [P moer | s
. Shelby ]l'l Vane Shear ggtdary [ZZI Air Rotary
FA Butk hd . . [=|F} Continuous Core
ngple P California §| 4 Flight Auger Barrel
[on] Grab . == | Wash Drive
S;mple ng Senic Rotary Casing
Logger:  Christian M. Llull Drilfing Equipment:  SonicRig128 | Contractor:  BoartLongyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GP © 8-27-13° " TT_AUSTIN_ENVGEOTECH WELL"®

Revized 5-16-12 (RHMW)




TETRATECH

LOG OF BORING P-62

Page
1 of 1

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

T

Borehole Lecation:

Former Brookings Property

Surface Elevation:

18.83

dorehole Number:

P-62

Borghole
Diameter {in.):

Date Started:  6/21/2013

Date Finished:  6/21/2013

PENETRATION

STANDARD
TEST

WATER LEVEL OBSERVATIONS
While Driling X m  Upon Complstion of Drilling

Remarks:

4

PLASTICITY INDEX

LIQUID LIMIT

OPERATION TYPES

DEPTH (ft)

SPT

SAMPLE RECOVERY (%)
MOISTURE CONTENT {%)

CRY DENSITY {pcf)

PIiD
{Ppm)
-
-
X

MINUS NC. 200 {%)

MATERIAL DESCRIPTION

DEPTH (ft)

WELL DIAGRAM

Casing Top Flev: 21.66 {f)

-CL- SILTY CLAY: Dark brown to black, medium stiff io
stiff, with reofs and organic matter.

-Cl.- SILTY CLAY: Light brown and tan, medium stiff fo
stiff, with abundant calcareous material.

-CL- SILTY CLAY: Reddish brown, medium stiff, with
occasional gray mottling, with occasional thin silt stringers,
with occasional calcareous material,

-- Yellowish brown clay layer @ 7.5-8 fi.

-- Reddish {an @ 8-9 ft,

~ SILT (ML) @ 10-11 ft.

- Softer @ 11-12 fi,

- .20IIIIIIMHIMMIMMIMMNMY e#ews

-CL- SILTY CLAY: Reddish brown to reddish tan, mediurn
sliff, with oceasional gray mottling, blocky, with occasional
manganese oxide staining.

-- Bandy clay stringers (1/4 inch thick) @ 12.8 ft, 14 ft, and
15.2 .

~SM- SILTY SAND: Reddish tan, loose, very fine grained,

moist to saturated, grading to SANDY CLAY {(CL).

-- More clayey, grading to CLAYEY SAND (SCY@ 17-17.5 f
\i!

-CL- SILTY CLAY: Reddish brown, medium stiff, with gray
motiling, with abundant manganese oxide staining, jointed,
waxy.

NN

-CL- SILTY CLAY: Yellow brown to reddish tan, very stif to
hard, with occasional gray veins, with abundant calcareous

material.

22

185 0

[17.5

203 [ .

Casing Type: 5.5,

= 2040

Concrele
seal
and pad

318"
bentorite
chip
seal

silica
sand

- 0.010"
S.8.
screen

~- Thin shell fragment layer, calcareous cemented, slightly

= Motfled with gray @ 20.3-21 {4,
moist @ 20.3-21 ft, }

Bottom of borehole at 22.0 feet.

Sampler Split

Types:

Spoon

Operation

~
] Types:

N Penetrometer

Mud

X
Shelby
Bulk

&
Sample

k| Grab
& Sample

rli Vane Shear

E California
Sonic

Rotary

E Wash
= ] Rotary

Continuous
Flight Auger

11

Auger Notes:

ml Air Rotary

Core
Barrel

Drive
Casing

f.ogger:  Christian M, Liug

Drilling Equipment:

Sanic Rig 128

Confractor:

Beart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ " 8-27-13° " TT_AUSTIN_ENVGEOTECH_WELL *

Revised 6-16-12 {RHM)




Ji| TETRATECH LOG OF BORING P-63 Page
1 of 2
Project Name; FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation:  22.06
Jdorehole Number:  P-63 g?aﬁﬁe?’ (in.): Date Started:  8/17/2013 Date Finished:  6/17/2013
WATER LEVEL OBSERVATIONS
z| € White Drilling X m  Upon Completion of Drilling X m
s | B
0 & E _ Remarks:
u = T i < z| &
o o] 2l 2l &l et 2| T
F = 218 sSic|8|o
z S 3 B £l 2 c| 9|9
T ] B J |l 2lw) 2 w | T e
T |2la 258 ~lz|Blolers| e =
o |Wi=] wokF o E = & & Jin| z &5 B
25is SPT rels| 2|8 L | 6 O | Cosing Top Brev. 25,31 (m)
] Casing Type: 8.5
% -CL- SILTY CLAY: Dark brown, medium stiff, with roots ;
| / and organic material, grading to SILT (ML). 1 1
/ -CL- BILTY CLAY: Light brown and yellowish brown, stiff, Concrete
_ 0 / with calcarsous nodules. 2.2 :ﬁ;'pa g
-CL- SILTY CLAY: Reddish brown, very stiff, with
-1 / occasional manganese oxide staining, with calcarecus zones,
ﬁ dry. 38
_ -ClL- SILTY CLAY: Reddish brown with gray veins, soft to
5 / medium stiff, jointed, slightly moist. B
1.1 %
1 / B
] / -- Calcareous @ 8-10 ft. B
/ s
. 0.7 B entanite
h
10 | / 02 sea
// ~Cl.- SANDY GLAY: Soft, moist, with calcareous nodules, i
N 0.4 7 -CH- FAT CLAY: Reddish brown, medium stiff, with
B occasional gray mottling, with abundant manganese oxide
/ staining, grading fo SILTY CLAY (CL).
-] 02 é ~ Thin SANDY CLAY (CL) zone @ 12.8-13.3 ft. B
/. 13.8
] // -CL- SANDY CLAY: Reddish brown, soft to medium stiff, 4.5
15 V \occasionally reddish tan, grading to CLAYEY SAND {8C). /]
o #7%) ~SC- CLAYEY SAND: Reddish brown to reddish tan, loose, | 165 " oo
1 7 \with clayey tayers, moist. N - Silica
Y / -CL- SILTY CLAY: Reddish brown with occasional gray sand
/ mottling and veins, medium stiff to stiff, with manganese
i // oxide sfaining, occasicnally calcareous, with silt lenses.
| F N\~ Siltlens @ 16 ft. and 16.4 ft.
2 H=l<| \-- Clayey sand lens, slightly moist @ 17.3-17.5 ft, [
— 0 / -SM- SILTY SAND: Light brown o yeliowish brown, [oose - 0.010
20 A to medium dense, very fine grained, grading to SILT (ML). o
7 -CH- FAT CLAY: Reddish brown to reddish tan, medium B
/ stiff fo stiff, with manganese oxide staining, grading to SILTY
] 0 / CLAY (CL).
/ -CL- SILTY CLAY: Light brown with gray moltling, medium :
stiff, occasionally yellowish tan, with oxidation staining. =T gﬁfgg
| -- Erosional surface, SANDY CLAY {CL), soft, with large L sand
0 / shell fragments and calcareous nodules @ 21.2-21.7 &,
= -CL- SILTY CLAY: Light gray and yellowish brown, medium  (-2°
25 A\ stiff, with abundant oxidation staining, with trace manganese [
??gég{er ggg&m g Penetrometer %?;é‘;ﬁon m Auger Notes:
. Shelby [I'l Vane Shear k@ggary m Ajr Retary
[ Bulk D = Continuous Core
S;mple E California Fhght Auger Barrel
Grab P2 A . Wash Drive
S;ample Sonic Rotary Casing
L.ogger;  Christian M. Liull Briling Equipment.  sonic Rig128 | Contractor:  Boart tongyear

FPC-1X SUPPLEMENTAL AGC CHARACTERIZATION.GP) * 8-27-13" * [1_AUSTIN_ENVGEQTECH_WELL -

Revlsed §-15-12 (RHM)




TETRATECH LOG OF BORING P-63 Page
2 of 2
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation: 22,06
dorehole Number;  P-83 g?a{ggt’g (in): Date Started:  6/17/2013 Date Finished:  8/17/2013
WATER LEVEL OBSERVATIONS
g g While Diling ¥ m  Upon Completion of Drilling 4 m
N *
0 w1 g Bl o Remarks:
w bt Wi = 1) =4 =
&€ o) ZrZzt &8l 121
[ Y= Q| o zlriglo
5| | &2 SIS|EI3(6)88
T || <Zw slElaoalol < 0 L z
E o |en sww ~1a | i Stal 81 & =
BRsless ) bzl ol g[Sl E 2 3 5
0 7 oxide staining, occasionally soft, grading to SANDY CLAY b loile
_ / (CL). N chip
A -CH- SANDY FAT CLAY: Light gray, soft to medium stiff, backfil
with small to medium calcareous nodules, grading to SANDY 127
\cLay ().
Bottom of borehole at 27.0 feet.
Split ] Operation .
??,;‘;FS”:EF S&; on Penetrometer | Fynoc: m Auger Notes:
Sheiby Il Vane Shear I\Rﬂ&%ry ’22' Ajr Rotary
FA Buik hd - .. =] Continuous Core
2 S:mple California E =| Flight Auger Barrel
Grab D33 . Wash Drive
@ Serlf‘nple Sonic E Rotary Casing
Logger: Chuistian M. Ll Drilling Equipment:  sonic Rig 128 | Contractor;  Boart Longyear

FPC-TX S8UPPLEMENTAL AOC CHARACTERIZATION.GPJ ™ 8.27-13 ° * TE_AUSTIN_ENVGEOTECH_WELL *

Rewvited 5-16-12 (RHMI




TETRATECH

LOG OF BORING P-64

Page
1 of 1

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

AT

Borehole Location:  VCM Area Surface Etevation:  19.68 _
Borehole Number;  P-684 [B)?ar%l?g (in.): Date Started:  6/17/20113 Date Finished: 6/17/2013
WATER LEVEL OBSERVATIONS
s| = While Driling Y. m  Upen Completion of Drilling ¥ m
ol " —
0 |8 R Remarks:
E = wlg| g z | ®
2 alaisiEl=] g
- OF 31 8lgl 2 fi8l o
=z & w9 Ei13te| 9|8 :
= |3lz| gk | <|z|B|S|al3|a]|4 z
B82S oEiZ okl 2 8 i
QO | Ciw| gpt t&lo |z 0yl 2| 0 Q | gom ;;gaagvszm ®w
/ -CL- SILTY CLAY: Light brown to brown, medium stiff, with =l e
_ roots, with organic matter. 3
,// -CL- SILTY CLAY: Dark brown, with occasional dark Gonarete
1 ﬁ yeflowish brown streaks, medium stiff to soft, with oxidation. 2.3 and pad
0 p
] % -CL- SILTY CLAY: Light brown and tan, stiff to very stiff,
/ with abundant oxidation, sfightly sandy, mottled with brick red
_ % oxidation. B
5 / | 5.1
0 / -CL- SANDY CLAY: Light brown, stiff, mettied with brick
_ / red oxidation, with occasional gray lenses, heavily oxidized, -
/ grading ta SILTY CLAY (CL).
; ] éééé -
_ . ) — g
. % -~ Lighter with depth @ 8 it. bentonite
hi
_ . / — senl
o] / i
1] /
M 11
-ML- SILT: Light brown and tan, foose, friable,
] 0 | L
| -- Very stiff 6-inch layer @ 13 ft. L
0 -~ Grading to SILTY SAND (SM), koose, very fine grained, -
| occasionally fine grained @ 13-15 ft. L Jod 20up
- sdlica
15 . 15 sand
0 [ i -SM- SILTY SAND: Light brown to orange brown, loose,
] D “E very fine grained to fine grained, slightly clayey, with clay 16
0 G2 \lenses throughout,
%Al -8C- CLAYEY SAND: Light brown and tan, occasionally -
“xy) dark brown, loose, very fine to fine grained, moist, grading to =1 0.010
- 744 SANDY CLAY (CL). — 5.8.
0 L, screen
— 0 e l- '_ =
20 £94 |
— ‘. _.. 21
0 ST -SM- SILTY SAND: Light brown fo yellowish brown, loose,
_ “174:| very fine grained to fine grained, micaceous, with gray lenses, 1 _
=il non-plastic, slightly moist. 225 .
. /4 -CL- SILTY GLAY: Reddish brown to reddish an with gray 20 bentonite
0 % mottling, grading to FAT CLAY (CH), dry. f il
- / -CL- SILTY CLAY: Light brown and tan, medium stiff to -
25 % soft, with abundant calcareous material and large nodules. 25 I
split R Operation Bottom of borehole at 25.0 feet.
%ﬂpﬂ;};lzer S&;Dn R Penetrometer Typpes: |I| Auger ofer:
. Shelby [I'l Vane Shear Pﬁﬁg&gy m' Alr Rotary
] Bulk WV R g/ Continuous Care
= sample Caifornia J Flight Auger Barrel
ko] Grab P Wash . Drive
& Sample Sonic Rotary V Casing
Logger:  Christian M. tiull Drilling Equipment;  sonicRig128 | Contractor:  Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GPJ " 8-27-13" * TT_AUSTIN_ENVGEOTECH_WELL '

Revised 5-16-12 {RHI




P

[Te) rermaTecn LOG OF BORING P-65 Page
1 of 1
Project Name:  FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  VCM Area Surface Elevation:  20.48
dorehole Number: ~ P-65 Borehele i) Pate Started:  6/17/2013 Date Finished:  6/17/2013
WATER LEVEL OBSERVATIONS
= 8 While Drilling ¥ m  Upon Completion of Drifling N4 m
o e o
0 %3 = Remarks:
i =z wle| % z| &
& O 2lz| i || 3
= o] = S18lyrislE| 8y
z £ i izl Zel 3| =
ziglg| g8 | o|e|B|S|2|al8|s E
N 5| oakF | SE|= AR ERE: &
I SPT pB|a | = | 4O} pi | 2 4] (o] g:::g ;;EBEI;VS ‘23 iy
-ML- SILT: Light brown, loose, with roots, dry. =) bl concrete
= - Brown @ 0.8-15 ft. 5 > B
| / -CL- SILTY CLAY: Yellowish brown and light gray, stiff to n
o /f very stiff, with abundant oxidation. 25
| \-- Hard @ 2-2.5 ft. L
-CL- SILTY CLAY: Reddish brown, very stiff to hard, with
— calcareous material and silt lenses throughout. [
5 / - Moist and softer @ 4-6.5 ft.
0 / B
0 7 75 -
B f/ -CL- SANDY GLAY: Reddish brown, soft, moist, with | bentonite
/ calcareous zones, grading to CLAYEY SAND (SC), :221
a , ) ' o2
0 V -CH- FAT CLAY: Reddish brown, stiff to very stiff, with
10 0 occasional gray mottling and veins, with trace manganese -
% oxide staining and calcareous nodules.
l 0 % i
] 13
0 -CL- SANDY CLAY: Reddish tan, grading fo CLAYEY
= / SAND (8C) in part, moist, micaceous, with very fine grained [ |
sand.
15 // - Saturated @ 14 ft. 15 o
0 / -CL- SILTY CLAY: Reddish brown, medium stiff to very = 20/40
] 0 / stiff, jointed, with trace gray mottiing and calcarecus material, [ ;7] silica
% grading to FAT CLAY (CH).
— 0 / 8.3 |-
i -SC- CLAYEY SAND: Reddish tan, loose, very fine grained,
I 0 / A with lenses of sandy day interbedded, grading fo SANDY 295
20 \SILT (ML) B T gg‘lﬂ
/ -CL~ SANDY CLAY: Reddish brown fat clay lenses, and 20.5 [ screen
" reddish tan clayey sand layers. T
0 - CLAYEY SAND (SC) layer @ 20.2-20.5 ft,
_ -CL- SILTY CLAY: Reddish brown, stiff, with manganese -
oxide veins and calcareous zones.
- 7 23
0 / -CL- SILTY CLAY: Light brown and yeilowish brown, 200
_ / medium stiff to stiff, with frace calcareous malerial and frace | _ silica
manganese oxide staining. | .sand
25 25
Sampl N7} Split ] Operation IIl Bottom of borehole at 25.0 feet.
Tel:l’):g:er M Sgclmn Penetrometer Types: Auger Nofes:
T Mud .
. Shelby Vane Shear Rotary ID:I Air Rotary
72 Bulk WV P Continuous Core
S;mple California = Flight Auger Barrel
[ | Grab [P2A . == | Wash Drive
L‘*"J S;ﬁmle Sonic Rotary Casing
Logger:  Chidstian M. Liufi Drilling Equipment:  SanicRig 128 | Conlractor:  Roart Longyear

FPC-TX SUPPLEMENTAL ACC CHARACTERIZATION.GP) * 8-27-13° ° TT_AUSTIN_ENVGEOTECH _WEEL

Revised §-18-12 (RHM)
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TETRATECH

T

LOG OF BORING P-66

Page
1 of 1

Project Name:

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION

Borehole Location:

VCM Area

Surface Elevation:

19.65

dorehole Number:

P-66

Borehole
Diameter (in.):

Date Started:  6/20/2013

Date Finished:

6/20/2013

PENETRATION

STANDARD
TEST

PLASTICITY INDEX

LIQUID LIMIT

OPERATION TYPES

DEPTH (ft)

SPT

SAMPLE RECOVERY {%)
MOISTURE CONTENT (%}
DRY DENSITY (pef)
MINUS NO. 200 (%)

Fib
(ppm)

,...
=
]

Remarks:

WATER LEVEL OBSERVATIONS
While Driling Y

m  Upen Completion of Drilling

¥

MATERIAL DESCRIPTION

DEPTH (ft)

WELL DIAGRAM

Casing Top Elewv: 22.2 (i}
Caslng Type: 5.8,

<—-é—

15

20

e N o o N N N s N s N N SN N s s s LN LN N s e I s DN e S s o o o I T i~ SAMPLE

-Cl- SILTY CLAY: Mottted brown, reddish brown, and light
brown, soft to medium stiff, with rocis.

-CL- SILTY CLAY: Dark brown to hlack, soft, with roots and
organic materisl, becoming dark gray brown with depth.

-CL- SILTY CLAY: Brown to light brown, medium sfiff, with
abundant calcarecus material and nodules.

-CL-~ SILTY CLAY: Reddish brown and gray, mediuim stiff
to stiff, with occasionat calcareous material, slightly plastic.

-- Occasionally reddish tan @ 9-11 ft.

-CH- FAT CLAY: Reddish brown, soft to medium stiff, with
abundant manganese oxide staining.

- Slickensides @ 11-13 fi.

-- Thin SANDY CILAY (CL) lenses (1 inch thick) @ 11.5 ft,
12.3#, and 13.2 1t

-CL- SANDY CLAY: Reddish brown to reddish tan, soft,

 Stightly moist to damp.

-CL- SILTY CLAY: Reddish brown to reddish fan, medium
stiff, with abundant manganese oxde staining, with
occasional thin silt lenses.

13,5

145 [
/1 -

A A MIARIIIEIHHHIDIDOMDBDODOUDOUYUBODOIY]Y]]©Ues

-SC- CLAYEY SAND: Reddish tan and yellowish brown
\with gray mottling. )

-CL- SILTY CLAY: Reddish brown to reddish tan with gray
mottling, stiff, with occasional sandy clay/clayey sand
stringers.

-- Vertical sand stringer @ 18.5-19.3 ft.

-- Occasional yellowish brown mottling @ 19-20 ft.

- Very stiff, grading to FAT CLAY (CH) @ 20-22 ft.

Concrete
seal
and pad

38
bentapite
chip
seal

Lol 20140
w4 silica
sand

S 00100
- ss

/

Botfom of horehole at 22.0 fest.

Sampler W Sphit

Types: N

Spoon

Operation

=
Penetrometer Types:

Mud

Notes:

. Shelby Vane Shear

£ Bulk E California

2 Sample
Sonic

kep} Grab
& Sample

Rotary

=t Continuous
Flight Auger

Wash
Rotary

Core
Barrel

Drive
Casing

Logger:

Christian M. Liull

Drifling Equipment;

Sonic Rig 128

Contractor:

Boart Longyear

FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION.GRJ © B-27-13 " ~TT_AUSTIN ENVGEOTEGH WELL "

Revised 5-16-12 (RHM)




Tt | TETRATECH LOG OF BORING P-68 Page
1 of 1
Project Name: FPC-TX SUPPLEMENTAL AOC CHARACTERIZATION
Borehole Location:  Former WWTP Surface Elevation:  19.64
Borehole Number:  P-68 Do () Date Started:  6/14/2013 Date Finished: ~ 6/14/2013
WATER LEVEL OBSERVATIONS
F g While Drifing ¥ m  Upon Completion of Drilling X m
g >
0 2 B il P Remarks:
$ = wigeE| % z ®
(o] 2zl &l | %
= ar St1ol=isiri18]e
= e i UUJ SE13|l5i N]9 ‘
g (2|, Sk, ® i 2le B8]0 MATERIAL DESCRIPTION E | WELL DIAGRAM
T é | €£Zw — [l g 8 S o I I
= | U frol I L I = = [ =
o fW|s wak nkE 3 ol 2iE| 2|2 &
B85S SPT aZlo | 2|5 jg| 5|6 & g::g Tor :Iévs 2258 (1)
-CL- SILTY CLAY: Dark brown fo gray brown, medium stiff,
] A \with roots.
A -OH- ORGANIC CLAY: Very dark gray to black, soft to Concrete
- [ medium stiff, stiffer with depth, becomes FAT CLAY (CH) @ seal §
o ‘:ﬁ 234 and pa
™ / -CH- FAT CLAY: Dark gray, stiff {o very stiff, very plastic,
q 4 with occasional calcareous nedules.
7] e Reddish brown jointing @ 3.8-4.2 ft. A
5 / -CL- SILTY CLAY: Reddish tan to reddish brown, soft to
0 % medium stiff, with occasional calcareous nodules, damp @
4.4 ft.
\~- Grading to SILT (ML) @ 5.5-6.2 ft, /1
/ -CL- SILTY CLAY: Reddish brown to reddish tan with gray
a / mottiing, medium stiff o stiff, jointed, with occasional
. / manganese oxde staining.
/ 8"
—] bentonite
0 / ‘ chip
10 | / seal
0
% - Grading to FAT CLAY (CH) @ 10.3 ft.
n % -- More reddish brown, with fracture planes @ 11-12 i,
_ o / L
— o % -
15 %// o
0 (///| -CH- FAT CLAY: Reddish brown with occasional gray P
N / \mottling, very stiff, jointed. Ya sand
0 44 -CL- SANDY GLAY: Reddish tan with yellowish brown 163
: \streaks soft to medium stiff, jointed. /_ 174
/)-:, % -SM- SH.TY SAND: Light brown and tan, loose, very fine | 179
] 0 7 | orained, with occasional yellowish brown streaks, grading to
/ SILT (ML), “id ot
— o / - SANDY CLAY (CL) layer @ 16.0-17.4 ft. = i
20 / -SC- CLAYEY SAND: Light brown, loose, very fine grained,
no oder slightly moist, grading te SILT (ML). 205
- Sharp codact @ 17.9 ft.
- 0 -CH- FAT CLAY; Reddish brown, stiff, with trace 20140
A manganese oxide, with trace caleareous nodules, 22 -1 silic
- With soft, moist SANDY FAT CLAY (CH) layers @ \@
18.4-18.7 ft, 19.1 ft, and 19.4 ft.
-CH- FAT CLAY: Reddish tan with occasional reddish
brown lenses, very stiff, with manganese oxide veins, jointed.
Bottom of borehole at 22,0 feet.
N T~
%’ﬁg'ef X Shaon ] Penetrometer Oﬁjegsatwn [[I Auger Notes:
. Shelby [|:|] Vane Shear '\R"ggw m Air Rotary
=] Buk . F[E| Continuous Core
S:mple E California Filght Auger Barref
Grab P73 ) Wash Drive
S;?nple Sonic E Rotary Casing
Logger:  christian M. Liuli Drilling Equipment:  sonic Rig 128 | Contractor:  Boart Longyear
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